JULY 1952 


ELECTRICAL aa 
CONSTRUCTION 
AND MAINTENANCE 


(th, eo 


4 No.400 MCM-31%4°C Gr 


4 No Sie ace ae 


| 

} A 

Jeik\ aan 
4 -_ 
| 


A McGRAW-HILL PUBLICATION 


__-—> 





NDUGTRULS 


KEEP PRODUCTION UP BY KEEPING VOLTAGE UP 


ood Lamp Voltage Saves You Money! 


Reduce lamp replacements . . . Maintain high production and quality workmanship with proper lighting. 


Your plant lighting operates most erating efficiency. All-steel cabinets, 
efficiently at rated voltage. Under- attractively styled, protect person- 
voltage reduces the brilliance of nel by completely enclosing all live 
all your lamps, and workmanship parts. 


suffers. Overvoltage increases your . . 
For more information on In- 
lamp replacement costs 
ductrols, contact your local G-I 
That's why it pays to install G-I ue. 
sales representative or authorized 
Inductrols. These new dry-type 





agent. Write for bulletins GEC-7 12, 
GEC-795 and GER-341, General 
Electric Company, Schenectady 5, 
New York. 


voltage regulators automatically 
Maintain correct voltage for your 
plant lighting and other electric 


equipment, thus assuring peak Op- 


HOW POOR VOLTAGE LIMITS YOUR PLANT EFFICIENCY 
LAMP TYPE 10% Undervoltage 10% Overvoltage 


Incandescent sts light output 30% Life cut 70% Triples replacements 


ts light output 10% Lamp life shortened drastically anc 
Fluorescent lamps may go out or fail tc unpredictably depending on fre 


start quency of starting, type of ballast, et 


G-E INDUCTROLS can > ned for both 


sht output cut 15 to 25% Even 5% overvoltage overheats lamp 
manual 1 autom eration, and both Mercury Vapor 


lamps go out with 15% shortens life. May damage lamp 
zes trom ndervolta transformer 
Its 


G-E Inductrols 
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HERE’S *packaged somone 


TO INCREASING LOADS 


Murray's ‘‘Combination” units will solve your 
main switch and distribution panel problems— 


THEY PROVIDE BOTH SERVICE 
ENTRANCE AND BRANCH DIS- 
TRIBUTION IN ONE UNIT. 


These Murray “Combination” service entrance 
end branch distribution units previde 100 
Ampere main circuit breaker, fusible range and 
water heater pullouts, lighting and appliance 
plug fuse branch circuits — with or without a 
dryer pullout! 


THEY PROVIDE FOR GROWING 
ELECTRICAL LOADS. 


Any one of these five compact units offers a 
packaged solution to increasing loads. They are 
ideal for small commercial and large residen- 
tial installations. 





THEY SAVE TIME AND MONEY 
IN INSTALLATION. 


Murray “Combination” units will sove you time 
and money all along the line. Just one unit to 
buy — just one unit to install — just one unit 
to wire! 

Factory bussing mokes these units easy to 
wire. There's plenty of wiring room and all 
K. O's are conveniently located. Hook-on cover 
uses only two screws. Compact! Only 12-% 
inches wide, designed to fit between build- 
ing studs. 


THEY GIVE DEPENDABLE CiR- 
CUIT PROTECTION AT ALL TIMES. 


Fully magnetic circuit breaker main consists of 
two independent trip, 1 pole, 100 Ampere 
120/240 volt AC fully magnetic circuit break- 
ers. Carries full rated load continuously. Handle 
bar permits simultaneous manual tripping to 
“off”. 

Murray's well-known fusible pull-out construc- 
tion provides positive electrical contact. One 
piece fuse clip and blade prevents overheating. 
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100 Ampere 
Service Equipment 


Cat. No. PC316A 
List Price - $74.00 
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Cat. No. PC212 








100 Ampere main, fully magnetic circuit 
breckers 
60 Ampere range fusible pullout 
30 Ampere water heater fusible pullout 
12 plug fuse branch circuits 
List Price — $57.00 








Cat. No. PC216A 


100 Ampere main, fully magnetic circuit 








breakers 
60 Ampere range fusible pullout 
30 Ampere water heater fusible pullout 
16 plug fuse branch circuits 
List Price — $64.00 





Cat. No. PC220A 





100 Ampere main, fully magnetic circuit 
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breakers 
60 Ampere range fusible pullout 
30 Ampere woter heater fusible pullout 
20 plug fuse branch circuits 
List Price — $71.00 





Cat. No. PC312A 





100 Ampere main, fully magnetic circuit 
breakers 
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60 Ampere range fusible pullout 
30 Ampere water heater fusible pullout 
30 Ampere dryer fusible pullout 
12 plug fuse branch circuits 
List Price — $67.00 





Cat. No. PC316A 





100 Ampere main, fully magnetic circuit 
breokers 
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MURRAY MANUFACTURING CORPORATION 
1250 ATLANTIC AVENUE * BROOKLYN 16,N.Y.  ~ 


60 Ampere range fusible pullout 
30 Ampere water heater fusible pullout 
30 Ampere dryer fusible pullout 
16 plug fuse branch circuits 
List Price — $74.00 
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ELECTRIC FITTINGS 
and EXPLOSION-PROOF Equipment 
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left: "NFB" Series Explosion-proof Circuit Pro- 
tector and Switch 


Right: Type “FLS" Explosion-proof Switch 


“CPSI" Series Explo- Type “FSQX" Explo- 
sion-proof Receptacles sion-proof Switch and 
and Plugs Receptacle, also Plug 


"CES" Series Explosion- 
proot Receptacles and Plugs 
Type "EVHS" Explosion-proof 
Hand Lomp 


. : 4 “EFD” Series 
i Explosion-proof 
Pilot Lights 
, } Type “ARTC’ 
j Explosion-proof Tumbler and Push 
J Button Switch Unilets 


"AA-51" Series Vented Type Explosion-proof Lighting 
Fixtures, also Type "“EVGL" Explosion-proof Gauge 
Lamps 


Type “VSUF" 
Explosion-proof 
Visible Sealing 

Unilet 


Type "FLPU" Explo- 
sion-proof Panelboord 


Patented Jan. |, 1946 
Potent 2,392,202 
Type “EFU" Explosion-proof Fluorescent Lighting Fixture suspended more ® . : 
thon 12 inches from Canopy with "GRU" Flanged Unilet, Fixture Canopy TGPR" Grounding Plug and Receptacle "Type “AE” 
and Type “ESD” and "ESS" Swivels Explosion- 
proof Reelite 


SOLD THROUGH ELECTRICAL WHOLESALERS 


APPLETON ELECTRIC COMPANY 


1704 WELLINGTON AVENUE * CHICAGO13, ILLINOIS 
Cherch St. © DETROIT, 3049 E. Grand Bivd. CLEVELAND, 1836 Euclid Avenue * SAN FRANCISCO, 655 Minna St. © ST. LOUIS, 227 Frisco Bidg. * LOS ANGELES, 
100 N. Santa Fe Avenve * ATLANTA, 724 Boulevard, N E. © BIRMINGHAM, 809 Brown-Morsx Bidg. © MINNEAPOLIS, 305 Fifth St., S. © PITTSBURGH, 412 Bessemer Bidg. * BALTIMORE, 100 East 
Pleasant St. © BOSTON, 10 High Street * DENVER, 1921 Bloke Street * PHILADELPHIA, 231 South 20th ¢ CINCINNATI, 608 American Bidg. * HOUSTON, 717 M. & M. Bidg. © HAVANA, Cuba, 
Molecon No. 9. © BINGHAMTON © DALLAS « INDIANAPOLIS ¢ KANSAS CITY * ORLANDO MILWAUKEE « NEW ORLEANS © SEATTLE * PORTLAND, ORE 
Export Repr ives: | I Standard Electric Corp., 67 Broad St., New York 4, N.Y 


Seles Engineers: NEW YORK, 50 
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Published for electrical contractors, industrial electricians, engi- 
neers, consultants, inspectors and motor shops. Covering engineer- 
ing, installation, repair, maintenance and management, in the field 
of electrical construction and maintenance. 


- Established 190) 


Stet Year—JvLY + 1952 


Washington Report 
Specifications—An Editoral 


Electrical Specifications 


A master specification for electrical construction and installation 
designed for use as a guide. or reference in the preparation of project 


specifications, job descriptions, recommendations and proposals 
General Conditions 
Service Entrance 
Transformers 
Panelboards and Safety Switches 
Feeders 
Branch Circuits 
Signal, Communication and A» xiliar’ Systems 
Lighting 
Motors and Controls 
Residential Wiring Specifications 
Data Tables 


Modern Lighting 
Showroom installs louverceil panels; variety « 
in salon lighting 


Questions on the Code 


Answers to code question 
lighting 


ling convenience 


outlets; grease pit 
service switches; motor branch circuit 


overcurrent device 


Motor Shops 


Gripping tongs speed equipment handling; 


urmatures; walk-in bake en built in shop 


Reader's Quiz 
Questions and answers on n 
substation ground; signalling 


Practical Methods 


Load center subs raise power capacity; leak detector checks fuel 
systems. 


In the News 








Erplosion-proog 


custom Built R.S PANELS 














HAVE A ackaded 


Russell & Stoll custom built panels utilize standard R &S equipment as “packaged” com- 
ponents wherever possible. Note how well this better, faster, more economical construction 
method has been employed on the oil pipe line plant panel illustrated. 


R&S thereby by-passes all the uncertainties, delays and expense of “special design” equip- 
ment. R&S panels are factory built, sealed and tested, offering simplified construction 
and pre-engineered performance. 


No panel can be better than any of its component parts. And every R&S panel has 
benefits that stem from selection and use of precision-made units from the complete R&S 
explosion-proof line. R&S circuit breakers, switches, pilot lights, push button stations 
and other control devices have standout advantages such as removable front covers, abun- 
dant wiring space and conduit openings — in addition to individual features that meet all 
standards, plus. 


WRITE FOR CATALOG NO. H47-4 


RUSSELL & STOLL COMPANY, INC. - 125 BARCLAY STREET, NEW YORK 7, N.Y 


1902-1952 


RUSSELL & STOLL 


PRECISION-BUILT ELECTRICAL EQUIPMENT—SINCE 1902 
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Now... TRUMBULLITE 


at a new low cost! 


New load centers with 
plug-in breakers 
now priced lowest on the market 


NEWS! Trumbull is now offering TRUMBULLITE Load 
Centers from one through eight circuits at a lower cost than 
that of any load center on the market. 

With TRUMBULLITE, everyone gets more and pays less. 
Distributors like the unique TRUMBULLITE design and as- 
semble-to-order packaging that makes possible lower inven- 
tories. Contractors cut installation time with quick mount- 


we SS 


“ea 


ing features and extra knockouts. And customers get the 
highest quality load-center protection available anywhere. 





Sutcadlet 


PLUG-IN BREAKERS SLIP EASILY INTO PLACE on this TRUMBULLITE 
eight-circuit unit. The busbar and stab assembly will accept any Trum- 
bull Type TQL breaker of 10, 15, 20, 30 or 5O amp rating at 120 or 
240 volts a-c or 120 volts d-c. Complete line covers load centers to 20 
circuits. Four-circuit TRUMBULLITE at left. 








TRUMBULL(T) ELECTRIC 


DEPARTMENT OF GENERAL ELECTRIC COMPANY 
PLAINVILLE, CONN. 





Proudly... we announce 
our new company name, and 
our ultra-modern new Plant! 


Morrisville (Philadelphia), Pa. 


ETNA, PA. (Pittsburgh) PLANT—1905 


Two PROUD EVENTS in our 50-year history—(1) the construc- 
tion of our new plant adjacent to the Fairless steel works at 
Morrisville, Pa.—and (2) the conversion to using our nation- 
ally-accepted “Brand Name” as our new official company 
name . . . PITTSBURGH STANDARD CONDUIT 
COMPANY. The quality of manufacture so inherent in our 
Enameled Metals Company name—is now to be increased 
with new capacity, new modern equipment, greater steel 
tonnages, and faster service to our nation-wide markets. 


Now more than ever, for better wiring protection, look to 
PITTSBURGH STANDARD—“The Standard of The 
Trade.” 


Rigid Steel Conduit and E.M.T. 
Electro-Galvanized 
Black Enameled 
Hot Dip Galvanized 
Elbows, Nipples, Couplings 
Briege! E.M.T. Fittings 
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MORRISVILLE, PA. (Philadelphia) PLANT— 1952 


> 


| Metals Co. 


t 
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CONDUIT CO. 


OFFICES: Pate PLANTS: 
61 Bridge St. Etna, Po. 
Pittsburgh, Po. ay Morrisville, Po. 
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An independent, impartial labo- 
ratory subjected a General pull- 
out to this strenuous test. It 
passed, surpassed itself. 


10,000 COMPLETE CYCLES IS A LOT OF EFFICIENCY! 


Every General product is designed to meet these difficult 
performance requirements. It is one of the many important 
reasons why you can fully rely on General — for years 

of maintenance-free usage . . . for unquestionable quality . . . 
tough construction that can withstand any test. 


Next time, make sure it’s a General — It’s been 
tried and proved before you use it! 
LOOK FOR THESE FEATURES! 


e Trims quickly removed with new single screw assembly e More spacious wiring area @ Varied and plentiful 
knockouts @ Extra solderless connectors on bus assembly for ‘‘tap-off’’ « Ample contact area carries rated load without 
undve voltage drop e Electrolitically pure copper contacts e Improved heat dissipation keeps hani 
pullout handle any housewife can operate @ All pullouts have flush mounting ears. 





cooler e Large 


“the switch is to General” 


G n e ra { General’s complete line of Single — Double — Triple and Quad- 


Switch Corp. ruple pullouts are manufactured in all popular combinations. 


49 Roebling Street Brooklyn 11, N.Y 


WRITE FOR CAT. #5201 


ENCLOSED SAFETY SWITCHES ¢ SERVICE ENTRANCE-EQUIPMENT ¢ BRANCH CIRCUIT PANELS 
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DEEP. 
GET PERMANENT tar 
WITH — 


6 


Removable stud bol? 
tokes driving blows 


SECTIONAL GROUND RODS 


NW7775 In most localities deep grounding will provide low resistances more 
economically than multiple shallow grounds. More and more engi- 
hreaded bronze coupling neers are turning to Copperweld* Sectional Ground Rods for this 
deep-down protection. These superior ground rods do the job 

quickly, permanently and at low cost. 

Copperweld Sectional Ground Rods have a stiff alloy steel core to 
hace Geel provide the rugged strength for easy driving. This core is perma- 
nel Gads may be used nently protected from corrosion by a thick, molten-welded layer of 

atermediate, or copper having high conductivity. No other ground rod has this 
inseparable molten-weld which eliminates the possibility of elec- 
trolytic action. 

Whether you drive only a few lengths by hand or penetrate the 

earth’s sub-surface with the aid of a power hammer, you can do it 

As each Copperweld Sectional quicker, better, and at low cost with Copperweld Sectional Ground 

Ground Wed te ditwen, Ge caus Rods. And at the same time, you'll get permanent and consistent 
low-resistance grounding protection against costly outages. 

*Trade Mark 


rod is joined to it by means of 
a heavy bronze coupling, and 
the driving procedure is then 


repeated. It's as simple as that. 


HOW TO DRIVE DEEPER 
AND AT LOW COST 


Equipped with a demountable 
steel framework supporting 
a Barco gasoline hammer, this 
truck is demonstrating that 


| ~. . effective, low-resistance deep 
Made by : 


grounding can be accom- 


COPPERWELD STEEL COMPANY j = Cal manner with Copperwel 


cal manner with Copperweld 
; & . + Sectional Ground Rods. You 
Glassport, Pa. ' - 5 can readily duplicate this rig 
- in your own shops. Complete 
plans will be mailed to you 
upon request 


diated And Sold Pe Pulte 
HUBBARD ano COMPANY -* JOSLYN MFG. & SUPPLY CO. | 


- And All Their Distributors | 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 








During recent construction of the new 

Abraham & Straus department store near 

New York, The Johnson Electric Company made 
one of the first large scale installations of 
aluminum building wire. 


Problems of possible galvanic corrosion, high 
resistance of aluminum oxide, cold flow 

of aluminum cable, etc., were overcome with 
Burndy Oklip connectors—made of 
high-conductivity cast copper alloy, suitably plated 
for use with either copper or aluminum cable, 

or on combinations of both. Simple new installation 
procedures—shown to engineers and foremen 

on the job—made sure of mechanically strong and 
electrically dependable connections. 





EDWIN VE 


Aluminum cable problems have been a major 
engineering project at Burndy for ten 

years. Whatever your electrical problem—when 
it involves connectors, Burndy can help you! 


BURNDY 


52-14 BURNDY ENGINEERING COMPANY - NORWALK, CONNECT. + BURNDY CANADA LTD., TORONTO 8, ONT 
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Find the Answer 
to Your Motor 
Problems Here > 


O* THIS CHART YOU WILL FIND a 
standard type Allis-Chalmers motor 


to fit nearly every need from 14 hp up. 


Many of them have exclusive construction 


itures, such as fin cooling and tube cool- 

:, which offer you premium performance 
without premium price. Many times these 
features will enable you to improve your 
installation without adding to costs. 

And, of course, modifications from strict- 
ly standard designs can easily be made to 
fit your particular requirements. 

FREE HELP FROM EXPERIENCED 

APPLICATION ENGINEERS 
If you have a special problem, Allis 
Chalmers will gladly furnish experienced 
application engineers to help you work out 
your motor problems. Allis-Chalmers ap- 
lication engineers are particularly helpful 
p ause A-C’s strong background in con 





SEND COUPON FOR 
FREE LITERATURE AND 
SELECTION CHARTS 


de | 


Allis Chalmers Manufacturing Company 
Box 512, Milwavkee 1, Wisconsin 


Please send me the following free literature 


to help me solve my motor and drive problems. 
Handy Guide to Electric Motors (51B6052 
Handy Guide to Texrope Drives (20B6051) 
Across the Line Starters (14B7132) 


Nome 
Company 
Position 
Address 


City 


A-3794 


Pelee teeta detetetetehe tet tetetetettetet ttt 


“TTTLILiTteteeeee eee 


~ 
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trol, drives and many types of driven ma- 
chines gives them an especially intimate 
knowledge of motor requirements. 

When you have a problem involving 
motors—or any part of the machine from 
power line to dinen shaft — call your 
nearby Allis-Chalmers District Office. In 
the meantime, send the coupon below for 
a complete booklet of motor types and 
characteristics. 


One Source for Complete Drive Unit 





Control Motor Texrope Drive 
Engineered and built to work together. Your 
Allis-Chalmers District Office Representative can 
supply you with a complete, coordinated drive. 
You save selection time and are sure of depend- 
able operation. 


Texrope is an Allis-Cholmers trodemork, 
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RANGE 


4 to 150 hp. 450 to 3600 rpm. 208, 
220, 440, 550 volts. Frames 204 to 445 
in AP construction. 504 and 505 in AW 
construction, 


CONSTRUCTION 


Stator yokes for AP motors are cast iron 
and have no bottom openings. AW mo- 
tors are built with cast steel yoke heads, 
with integral mounting feet, and heavy 
continuous-welded steel drip covers. Sta- 


RANGE 

¥Y% to 100 hp. 600 to 3600 rpm. 208, 
220, 440, 550 volts. Frames 203 to 254 
in non-ventilated construction. Frames 254 
to 505 TEFC construction. 


CONSTRUCTION 
Special non-clogging design blows itself 
clean, is easy to wipe or blow off if oily 
or moist dirt sticks. 

Fan-cooled and non-ventilated 
have the same construction except that 
the fan-cooled motors have an external 


RANGE 
40 to 2500 hp. 600 to 3600 rpm. 208, 


220, 440, 550 volts plus higher voltage 
in larger sizes, 


CONSTRUCTION 


Ventilating system is simple but highly 
efficient. The stator core is surround 

by a nest of tubes. Internal fans circulate 
the inside air around the tubes, while an 
external fan drives outside air through 
tubes to dissipate the heat. This arrange- 
ment permits full internal air circulation. 


RANGE 
7.5 to 520 rpm with 1750 rpm motors. 
1 to 50 hp. 208, 220, 440, 550 volts, 
Horizontal or vertical types. 
CONSTRUCTION 
Integral type uses round frame, D-flange 
motor, resulting in shorter overall length. 
All-motor type uses standard foot-mount- 


RANGE 

Y¥4, to 150 hp. 450 to 3600 rpm. 208, 
220, 440, 550 volts. Frames 203 to 505 
in all constructions. 

CONSTRUCTION 

NEMA C face and D flange mounting 
construction is available in frames $05 
and smaller in the same range of rating as 


RANGE 


Y, hp and up. 450 to 3600 rpm. 208, 
220, 440, 550, 2300 and higher voltages. 
Frames 203 to 505 and up. 


CONSTRUCTION 
Vertical motors with NEMA type P bases 


tor slots are semi-losed for the smaller 
sizes, open type with form-wound coils 
for the larger sizes. Windings are multi- 
ple dipped and baked. Rotors are cast 
aluminum with integral fans in frames 
405 and smaller. Copper or copper alloy 
is used for larger ratings. Bearing end 
shields are cast iron, Ball bearings are 
available in all sizes. Sleeve bearings in 
some larger sizes, 


MODIFICATIONS 
Basic motor is open drip-proof rated 


fan and fan shield to circulate and direct 
air over the motor enclosure. Stator yoke 
is ribbed cast iron, designed for easy 
cleaning. Stator winding is the same as 
in open types. Bearing end shields are 
ribbed cast iron. Ball bearings are used 
except for 75 and 100 hp, 3600 rpm 
motors, which have split sleeve bearing 
construction. 


Explosion-proof motors have extra deep 
rabbeted housing fits and bearing seals. 
All seals are metal to metal. 


Cleaning is easy but seldom necessary. 
Stator yoke is heavy fabricated steel con- 
struction. Cooling tubes are generally 
copper but may A of other materials. 
Rotor construction is determined by speed, 
rating, and application. Bearing ‘end 
shields are heavy cast iron, with internal 
and external ribs. Ball bearings are used 
except 3600 rpm, which have sleeve bear- 
ings. Explosion-proof motors differ from 
standard enclosed machines only in details. 


MODIFICATIONS 
Basic motor is totally-enclosed, fan-cooled 


ed motor—recommended whenever space 
permits. AGMA Class I, II, III gears for 
steady loads, moderate shock loads, and 
heavy shock loads respectively. Gears 
have compact, rigid, all steel housings. 
Large shafts, husky bearings and strong 
bearing mountings resist severe loading. 
Heat treated alloy steel helical gears are 
lubricated by direct dip for safe continu- 


the AP and AW types of motors shown 
at left, including mechanical modifications 
such as splash-proof and enclosed con- 
struction. Construction features and elec- 
trical modifications available are also: the 
same as for the standard motors. 


MODIFICATIONS 
Flange motors may be supplied with or 


are available in the same range of ratings 
as the AP, AW, and AZ types shown at 
left, including mechanical modifications 
such as totally-enclosed and explosion- 
proof construction. Construction features 
and electrical modifications are same as 
for standard horizontal motors, 


40°C continuous, NEMA Design B. De- 
sign C and D motors also are standard 
while Design A motors are considered 
special. Other electrical modifications 
available include 110 volts on frames 326 
and smaller and 2300 volts on frames 
445 and larger, and multi-speed motors 
with constant torque, variable torque and 
constant horsepower. Mechanical modifi- 
cations include splash-proof rated 50°C 
continuous. Other modifications, both 
mechanical and electrical, can be made to 
suit your specific requirements. 


MODIFICATIONS 

Basic motor is totally-enclosed, fan-cooled 
rated 55°C continuous, NEMA Design B. 
Design C and D motors also are standard 
while Design A motors are standard in 
some ratings. Same electrical modifications 
are available as in open types. Mechani- 
cal modifications include non-ventilated 
in smaller sizes and explosion-proof, both 
ventilated and non-ventilated, approved 
by Underwriters for Class I, Group D 
and Class II, Group F and G hazards. 


rated 55°C continuous, NEMA Design B. 
Design D and C motors also are standard 
while Design A motors are considered 
special. Same electrical modifications are 
available as in open types. Mechanical 
modifications include explosion-proof 
construction in all sizes approved by Un- 
derwriters for Class I, Group D and Class 
II, Group F and G hazards. Cooling tubes 
may be made of any material to with- 
stand corrosive action of refinery vapors, 
fly ash, and other air-borne corrosives. 
This motor also available in vertical 
mounting type in all sizes. 


ous lubrication, protected by heavy duty 
shaft seals. 


MODIFICATIONS 


Any standard motor may be used with 
the complete range of mechanical and 
electrical modifications shown above. In 
addition, special designs can be built to 
meet special problems. 


without feet, as required. Round frame 
motors without feet include a special 
ventilating fan to supplement the regular 
rotor fans. The mounting face or flange 
may be obtained especially machined to 
fit specific applications at moderate ad- 
ditional cost. Motors may be mounted 
horizontally, vertically (except in certain 
cases) or at an angle. 


MODIFICATIONS 


Special bearings for additional thrust car- 
rying capacity are available in some cases. 
Where required special lubricating and 
grease retaining features are available. 











CHALMERS © 
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Whether Mine.. 


ALLIS-CHALMERS MERCURY ARC RECTIFIERS WITH 
EXCLUSIVE DESIGN FEATURES CAN SUPPLY YOUR DG NEEDS 


4 PR on xy a ee : pean | i . L TS ORR Pea 
| OUTSIDE view of one of five Allis-Chalmers rectifier substations serving INSIDE is the “dead front,” factory 
| the haulage system of a coal mining operation. Transmission line enters packaged, 500 kw, 275 volt de, sealed 
’ building at right, de leaves at left. Entire substation can be moved as tube rectifier, Compartments are (L to 

coal seams are oxhausted, leaving only concrete slab behind. R): for rectifier tubes, firing and auxil- 
iary control, de cathode breaker. 


PUMP evacuated rectifiers are 

applied in heavy duty service from 
750 kw up. The 3400 kw, 500 volt 
unit seen here operates in parallel with 
steam turbine driven de generators in 
the electrolytic reduction of metal. 


SIDE view of pump evacuated » 
rectifier at left, showing the cen- 
tralized placement of auxiliaries — 
exclusively Allis-Chalmers. Both evacu- 
ation equipment and heat exchanger 
are accessibly placed at one end. 


LLIS-CHALMERS 


Allis-Chalmers Engineers Introduced Mercury Arc Rectifiers to U.S. Industry 
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HEREVER DC IS NEEDED, from the mine to the 

W mill, from the Elevated to the elevator, Allis- 
Chalmers rectifiers are quietly working away. 

They combine the high efficiency, low maintenance 
characteristics of the mercury arc rectifier with exclu- 
sive A-C refinements in design and construction. 

Factory packaged, light in weight, and requiring no 
special foundation, they can be placed right at the load 
center to cut dc feeder losses, Conversion efficiency is 
higher at all loads with large power savings during 
light load periods, 

And in addition, only from Allis-Chalmers can you 
get rectifiers with these exclusive design refinements: 


EXCLUSIVE ALLIS-CHALMERS FEATURES 


@ Fixed excitation anode — doesn't contact mercury 
and is independent of level, turbulence or impurities . . . 
requiring no adjustment, maintenance or replacement. 


® Continuous excitation — pilot arc always present, 
eliminating need for continuous and synchronized re- 
ignition. Rectifier will ride through severe ac voltage 
MODERN Allis-Chal- disturbances, 
mers design sealed hae 3 ® Grid phase control — in cooler and cleaner region 


tubes are located in near anode, where ion density is lowest. 
the tube compart- at, q : 
ment. Other sealed ® Internal cooling system — high heat transfer with 


tube units are sup- : es seamless tube cooling coil located within the rectifier. 


plied in ratings from ® Arcover-free tank — eliminates danger of arcing- 
200 to 1000 kw. { over to tank by insulating entire arc path. 


® Enamelled anode seals — multi-layer fused vit- 
reous construction provides high-strength seal, unaf- 

fected by thermal variation. 
All these design advances are obtainable on/y from 
Allis-Chalmers. When you consider mercury arc recti- 
fiers in your expansion or modernization planning, 

consider Allis-Chalmers. 

ee ee = For help with rectifier application and a fuller 
, tr al in| ity tt. a explanation of exclusive superior features, call your 
nearest A-C office or write to Allis-Chalmers, Milwau- 
kee i, Wisconsin. A-3681 


10 O Mercury Arc 
Kicry, 


tr 


and light weight 

al foundation * Push 

Pabeting with no synchronizing 

jet operation with high power factor 

and high conversion efficiency* High 

oad capacity k Immunity to frequent 
routs No moving parts, contributing to low main- | 

cost & No attendance needed during operation * Re- 
ust, moisture, fumes ic k Simple ¢ construction with long life { 


La Ny ene ene aa 
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LARGER CAPACITIES, single and three 
phase are ordinarily built for indoor oper- 
ation, but can be supplied for outdoors on 
special order. 

DISTRIBUTION transform. 
ers 100 kva and below. 
Typical of 2400 and 4800 


volt classes. 


DISTRIBUTION transform- 
ers 25 kva and below. 
Typical of 7200 and 7620 
volt classes for grounded 
WYE operation with low 


DISTRIBUTION transform. voltage of 120/240. 


ers 100 kva and below. 
Typical of 7200 through 
14,400 volt classes, 


10 KVA and smaller, single phase; 30 kva 
and smaller, three phase. Wall mounted, 
indoors or out. 














Get High Efficiency ... Safety cut Conper 
.Low Maintenance... Long Life — Reduce 


HEN RELOCATING machinery, 
bring power close to the load 
with Allis-Chalmers dry type trans- 
formers. Secondary feeders are thereby 
kept short. This prevents efficiency 
losses due to under-voltage operation— 


LLIS-CHALMERS distribution trans- tank surface. These are but a few of W 
. formers are built in one of the the many features. 


most modern plants in the industry and Allis-Chalmers builds a complete 


incorporate the latest developments for _ line of transformers including protected 
long life and low maintenance. Tank (ACP Transformers) and conventional 
is of heavy gauge steel. Cold rolled designs. 

electrical steel is _ in cores to reduce For more details, ask your nearby saves on copper conductors. Shop men 
size and weight. Spra-Bonderizing pro- | A-C District Office, or write Allis- find these transformers small and easy 
vides long ar poco for the Chalmers, Milwaukee 1, Wisconsin. to handle. 


Pioneers in Power and Electrical Equipment 
from Generation through Utilization ALL] #3 
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SEALED DRY TYPE transformer utilizes class 
H insulation materials. Gives complete pro- 
tection against flooding, dusty or corrosive 
atmospheres, explosion and fire . . . ideal 
for hazardous industrial applications. 


COMPACT CORE AND COIL. “Fiberglas” 
ond other Class B insulating materials are 
used. Coils impregnated to make them im- 
pervious to moisture and protect against dirt, 








Requirements 
Power Losses! 


In addition, simple clamp-type con- 
nectors speed hook-up time. They are 
a standard feature on 15 through 50 
kva single phase and 3714 through 100 
kva, three phase units. Case is Spra- 
Bonderized, triple-coated with baked- 
on paint. Ask your nearby A-C District 
Office for details, or write Allis-Chal- 
mers, Milwaukee 1, Wisconsin. 


INDOOR CURRENT, for heavy duty 
metering; Types K2E = 8.7 kv, and 
K3E — 15 kv. 





METERING OUTFITS, outdoor — oil 
filled; Type PCW — 14.4 to 69 kv. 





INDOOR POTENTIAL, Type PD, fused 
or unfused; 200 VA up to 14,400 v. 


OUTDOOR POTENTIAL, Type SPW, 
for line-to-line operation. Standard 
ratings with standard insulation class 
ratings of 69 kv. 














Over 400 Ratings 
Fit Most Design Needs 


\ HETHER YOU NEED metering 
outfits, or current or potential 
transformers, either indoors or out, you 
can get them from Allis-Chalmers. 
Uniformly high accuracy and liberal 
reserve thermal capacity are built-in 
qualities. Coils approximate the cir- 
cular shape, prevent distortion under 
heavy overcurrents. 


The Allis-Chalmers standard line fills 
practically every power need. Special 
designs built to meet unusual applica- 
tions. For details call your nearby dis- 
trict office, or write Allis-Chalmers, 
Milwaukee 1, Wisconsin. A-34426 


CHALMERS “> 
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LARGE BLOCKS OF CONTROLLED POWER are used in many highly 
eon industries. For example, grinding silica sand into powder 

ne enough for use in lamp bases, dinnerware, bathroom fixtures, abra- 
sive wheels — even porcelain finishes for appliances — is the job of 
six tube mills like this one. Turning the mills with their heavy loads 
of sand and flint pebbles takes the power of six 125-horsepower, 440- 


volt motors controlled by specially engineered starters. 
A-3671 





THESE STARTERS are designed to HEAVY DUTY RESISTOR BANKS in WHEN 2500 TO 5000-VOLT lines are 
control the motors driving this high the motor secondary circuit cut down available, select Type H Starters for 
inertia load. They are full magnetic current inrush. Time delay relays al- similar jobs. Current-limiting fuses, 
wound-rotor motor controllers. All low the proper interval of time for each safety interlocks, meters, relays... 
the operator does is push the “‘start”’ accelerating contactor to close and cut everything needed for your application 
button. Acceleration is automatic, out resistance in successive steps. is built in. Ask for Bulletin 14B6410A. 


ALLIS-CHALMERS 


There are Allis-Chalmers controllers for use in every industry ... starters 
for squirrel-cage, wound-rotor and synchronous motors. For starters to 
2500 hp and up to 5000 volts — check with your A-C representative, or 


} 


write Allis-Chalmers, Milwaukee 1, Wisconsin, for bulletins. 
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ijshpfay "EVE COMFORT” 5000 SERIES 


LUMINOUS INDIRECT FLUORESCENT LUMINAIRES 


* APPROPRIATE BRIGHTNESS CONTROL 


. quality lighting with comfortable bright- 
ness ratios providing. 


8 EYE COMFORT 


. in seeing by scientific shielding, diffusing 
and distribution of the lamp light through .. 


¢ LOW BRIGHTNESS 


. illumination that gives you lighting com- 


Curtis “Tong Hangers"* parable to diffused daylight. 
allow unlimited flexibil- 


ity in placement of hang- The new luminous indirect “Five Thousand” 
ers and keep installation 


cost at a minimum Series has Curtis quality construction and 
*Pat. Applied For workmanship throughout... with wire chan- 
nel constructed of heavy gauge steel finished 
baked white ‘“Fluracite” enamel. Side panels 
are fine ribbed durable polystyrene plastic 
to softly diffuse the light and provide low- 
5002 ‘Two, 96”, 1-12, 72 Slimline brightness ratios between the ceiling and 


= luminaire. Curtis “Five-Thousand” Series 
5003 ___ Two, 48", T- 12, 40W Bi- Pin Instant Start luminaires are available to accommodate 


5004 __ Two, 48”, T-12, 36W Slimline all 4’, 5’ and 8’ fluorescent lamps. Write for 


5005 Two, 60”, T-17, 85W Bi-Pin Starter Type alist hentai 


$007 Two, 48”, T-12, 40W B Bi- Pin S Starter Type 


~_ 5008* | Four, 48”, 1-12, 40W Bi-Pin Starter Type : 
__ 5009* Four, 48”, T- 12, 40Ww Bi- Pin Instant Start 
5010* Four, 60”, I-17, 85W Bi-Pin Starter Type Yopt. G 12-20 


*Two Lamps Parallel. LIGHTING, INC. ~ ond aa 


Se RE ONT A REL INY IR" 





Catalog 


Number No. and Type of Lamps 
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A WORKING GIANT 


in a small package 


b rN 
pata 


There's always a call for a motor that will do a big job in a Among Hoover's genera/-purpose 
| : motors, there are models that give 
small amount of working space. And Hoover has it—in mod- S a 


. : distributors and dealers a widely 
els that mean sales for distributors and dealers iried line of Capacitor-Start and 
® ) > Ry 
Starting torque to spin hard-to-start machinery into action I Phase Motor 

. . j In special-purpose motors Y 
without strain or vibration. Ranning torque to Carry a steady or : , , 
there are Hoovers that will n 
varying load smoothly with reserve power to Spare And most of your customers 5S} i 
tamina to take the grind of long operating cycles or the laily tions =as ; = 
for pumps, 


punishment of frequent starts and stops : 
‘ blowers 
Fully self-cooled as they run, and engineered to do away rite 


with drag or friction, Hoover Motors stay cool, quiet, reli- 
able. Economical, too. Each watt of electricity gives its most since 1934 
in usable power 


} 


And service? When it’s needed, where it's needed. Hoover's 


uM 
service facilities are world-wide—always ready to protect your 
customers and to guard your good name 


THE HOOVER COMPANY 
Kingston-Conley Division 
65 Brook Avenue North Plainfield, New Jersey 
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COLUMBIA 


ELECTRICAL PRODUCTS 


LLIc 
NON-MET“C ABLE 


All COLUMBIA electrical products are Serving the Electrical Industry 
Approved by Underwriters’ Laboratories Been: =) lee 


&) 


Columbia Cable & Electric Corporation 


255 Chestnut Street Brooklyn 8, N. Y. 


Sales Representatives in Following Cities: 


Atlanta, Ga. Detroit, Mich. Minneapolis, Minn. Portland, Ore. Spokane, Wash. 
Boston, Mass. Glassport, Pa. New York, N. Y. San Antonio, Tex. St. Louis, Mo. 
Chicago, Ill. Los Angeles, Calif. Philadelphia, Pa. Seattle, Wash. Utica, N. Y. 
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DOW CORNING 


Wrens 


Gained 30% more pumping capacity; saved about $50,000 


Engineers of a leading chemical company had to 
increase pumping capacity in one production unit 
by 30%. They did so by having 31 motors with 
name plate ratings of 50 and 60 hp at 850 rpm, 
rewound with Class H insulation to put out 75 to 
90 hp at 1150 rpm 


New 75 hp motors with conventional insulation 
plus installation would have cost $68,200. Rewind- 
ing, plus installation on the original mounts, cost 


about $19,000. That's an initial saving of almost 
$50,000. 


Equally important has been the added life and 
reliability of these Class H motors. The old 50 and 
60 hp motors burned out at the rate of one a month 
or 48 failures in 4 years. Rewound with Class H 


mail this coupon Joday 


| 

1 

i 

' atalog of Class H ating Materials 

Dl ectenamnalieacmtesis DOW CORNING 
i 


Cc Zone State 





. . In Canada: Fiberglas Canada Lid., Toronto R 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . . 


Midland 
Atlanta « Chicago - Cleveland . Dallas . New York ~ Los Angeles - Washington, D.C. 


insulation, these same motors have been deliver- 
ing at least 50% more power for the past 4 years 
with only 6 failures 


That's why more and more engineers and manage- 
ment men specify Class H insulation for hard 
working motors, for critical motors that determine 
productive capacity, and for motors subjected to 
high ambient temperatures and excessive moisture 
or corrosive chemicals 


It has been proved over and over again that 
Class H insulation made with Dow Corning Sili- 
cones has 10 to 100 times the life expectancy of 
the next best class of insulating materials; can be 
used to increase the power per pound ratio in 
electric machines by as much as 50%. 


You can also reduce or eliminate motor outages due to bearing 
failure; specify Dow Corning 44 Silicone Grease for motor bearings. 


f 


for high temperature opera- 


tion, Dow Corning 44 has 8 to 10 times the life expectancy of conventional 


} 


greases. It gives life-time lubrication in permanently sealed bearings. 


DOW CORNING 


NitkiLiaw CORPORATION 


Michigan 


In England: Midland Silicones Ltd., London 
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IF is PARANITE 
IT’S, RIGHT, Wit “ad CL 


PARAFLEX Now-Metallic Sheathed EEA SIDA SS SCGA SEO SUNS 
Cable lays flat. Won’t squirm or twist. - 
Clean to handle. Flainly marked. 


PARASYN Type TW Thermoplas- 
tic Wire stands exposure too severe for ‘ eR? 


rubber insulated wires. Smaller diameter. — aoe: wens. ll Bes. 








PARA-USE Type “RR” Cable pro- 


vides permanent underground installa- 
tion from power line to meter, and for 
connecting several buildings. Meets re- 
quirements of CAA Specifications L-824 
as Type A (on all applicable sizes). 


HYDRO-THERM Building Wire \ CEEOL DAOC IOESLIEORG ENGL 
combines in a single wire the heat-resis- 


he 
tant qualities of Type RH and the mois- 3 Mi - HYDRO- THERM 


ture resistant qualities of Type RW. 





URC Weatherproof Wire and Cable 

can be relied upon to meet severe cli- A 7) ——<«- on 
matic conditions. Both actual line and 

Weather-Ometer tests prove unusual 

ageing characteristics. 


SERVICE ENTRANCE CABLE, 
Type SE Style U unarmoured and Type 
SE Style A armoured. There is also a 
Paranite Service Drop Cable, two con- 
ductor, Type SD. 








Flexible, durable, safe? long-li ; . | DREADNAUGH 
repairs and repla€ements. De 
rent continyetsly. 


our MARANITE WIRE AND CABLE am 


THROUGH 


wnouesauens _ Division of ESSEX WIRE CORPORATION ‘St CE 1990 


e 


FORT WAYNE 6, INDIANA 


EXPORT SALES OFFICE —LIONEL-ESSEX INTERNATIONAL CORPORATION, 15 E. 26th ST., NEW YORK 10, N.Y. 


ELECTRICAL WIRES AND CABLES “BETTER T N CODE REQUIRES” 
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Feature-studded fixture by 
LITECONTROL 
... With Litecontrol’s brand new 
Snap-Lock Catch 


Large illustration shows fixture with glass sides (Series 3600 Bi-pin, Series 3700 Slimline) 





Smaller picture illustrates fixture as equipped with metal 
sides. ( Series 3800 Bi-pin, Series 39C0 Slimline 


Noteworthy for its extreme shallow depth — only 4” — this 
new LITECONTROL fixture makes an exceptionally good appear- 
ance. . . unobtrusively. 

Holophane® No. 9016 Low Brightness Lenses are set in a 
hinged door. The door is equipped with LITECONTROL's special 
new snap-lock catch . . . opened by easy fingertip pressure on pro- 
truding catch-trigger, closed by simply pushing into place where 
it snaps into closed-and-locked position automatically. 

Low Brightness Lenses hold the brightness down at critical 
viewing angles. A variety of effects may be achieved by using 


Litecontrol’s new -lock h d : < 
” °° different side panels — diffusing glass, plastic or all-metal. 





No. & Type of Lamps Height Length 





2-40 Watt Bi-pin ‘ 48'," 
2-48T12 = Slimline 48\," 
2-96T12 Slimline 965s 
2-40 Wott Bi-pin 484," 
2-48T12 Slimline 48\," 
2-96T12 Slimline ; 963,” 











Write for full details today! 
=()- 
“Tatas” LITECONTIROIEL 
y, 


CAMMACT 
LITECONTROL CORPORATION 


36 Pleasant Street, Watertown 72, Massachusetts RESP SPREE GOWN 





DESIGNERS. ENGINEERS AND MANUFACTURERS OF FLUORESCENT LIGHTING EQUIPMENT DISTRIBUTED ONLY THROUGH ACCREDITED WHOLESALERS 


ELECTRICAL CONSTRUCTION AND MAINTENANCE JULY, 1952 

















V. C. CABLE 


a ™ == Sci AXA 
2 AR SEAN 


— iy 


> 
es 


o : Ei] vino 


= AY! & AN 


Ss 


\\ 


—" 


Specify Roebling V. C. Cable for top resistance 
to heat, oil and grease 


THROUGH continual laboratory developments 
and progressive manufacturing methods, Roebling 
Varnished Cambric Cable has been constantly im- 
proved. Today this cable has absolutely top resist- 
ance to heat, oil and grease . . . and it’s the most 
dependable cable you can use for leads on gen- 
erators, transformers, motor and oil switches, and 
for general distribution of heavy power loads in 
manufacturing and industrial plants. 

Roebling V.C. is made in single conductor sizes 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... 


from 2,000,000 C.M. to #14 A.W.G.; in multiple 
conductor sizes from 750,000 C.M. to #14 A.W.G. 
Recommended for use to 17,000v between phases 
in single or multiple conductor construction; and 
to 26,000v for single conductor grounded neutral. 

Large quantities of Roebling’s complete wire 
and cable line are now required for rearmament. 
We and our distributors will, however, do all that 
we can to meet your needs. John A. Roebling’s 
Sons Company, Trenton 2, N. J. 
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IT PUTS THE\ ON MAINTENANCE costs! 


~ WESTON= 


CLAMP VOLT-AMMETER 


A-C Current—five full scale ranges of 1000/ 
250/100/25/10 amperes, with range over- 
lap for good readability. Measurements un- 
der 10 amperes readily obtained. 


A-C Voltage —three self-contained ranges of 
700/350/175 volts insure accurate reada- 
bility, in the upper half of the scale. Instru- 
ment insulated for 750 volt service. 


Isolated Voltage and Current — with circuits 
insulated from each other, instrument can 
be connected to both voltage and current 
sources at same time. 


Convenient 6 position switch—easily operated 
with gloved hand, a flick of the thumb se- 
lects any of the 5 current ranges, or the 
Volts position. 


Adjustable pointer stop—red stop facilitates 
measuring starting current of motors. 


Here’s the instrument that produces big savings 
by slicing hours off maintenance schedules .. . 
produces worth-while revenue by forestalling 
costly repairs and shutdowns. Being so quick 
and simple to use, scheduled maintenance 
measurements are made more accurately ... 
and trouble-shooting is simple and sure. Built 
to WESTON standards of safety, accuracy and 
dependability. Also available for A-C Ampere 
measurement only. Order through your local 
representative, or write ... WESTON Electri- 
cal Instrument Corporation, 617 Frelinghuysen 
Avenue, Newark 5, New Jersey . .. manufac- 
turers of Weston and Tagliabue instruments. 


o - 
oN \ Ne 
“¢, 
ogé s ' se j 
250 1000\N® 


WESTON Yuiumenls 


. . . TO INDICATE — RECORD — CONTROL 
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If You Need Quicker Delivery 
on Large Size Cable 








BULLETIN No. 521 


CRESCENT 


Aluminum 


Building Wire 


ALUMINUM «« ternate tor copper bo the conductors 0 Buiding Wires ond Cables 
Aluminum leeden pertcn ge vam =| hom 2 nubrtentel saving la cet per empere 
of eretel circalt copecity cs compered = copper ” - 


CRESCENT Aleminem Bu 
member 4A WG te (000.000 CM 


CRESCENT has had much experience in 
the manufacture of insulated aluminum con- 
ductors. CRESCENT ALUMINUM Build- 
ing Wire employs ENDURITE heat and 
moisture resistant insulation in sizes No. 
1/0 AWG to 1,000,000 CM as Underwriters 
Laboratories “TYPE RH-75° C. or RW-60° 
S ” 


CRESCENT ALUMINUM Service Cables 
are available in size No. 6 AWG and larger 
as Service Drop (Type SD); Service En- 
trance (Type SEU); or Underground (Type 
USE, style RR). 

CRESCENT ALUMINUM Power Cables 
can be furnished with rubber, thermoplastic 
or varnished cambric insulation and with 
braid, neoprene jacket, lead or armored cov- 
erings. We will welcome your specific in- 
quiries. 

Under the C.M.P. Program, it is necessary 
to get an allotment of aluminum for insu- 
lated electrical cables from your Claimant 
Agency. 

Your’ Electrical Distributor and _ the 
CRESCENT Sales Representative will be 
glad to work with you in obtaining addi- 
tional desirable aluminum cable above what 
you can get in the critically short copper 
types. 
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Introducing MINI 
mS pe 











‘BREAKER. 


new miniature circuit breaker that fits like a fuse in 
any standard plug-type fuseholder! 


EVER before has there been a circuit protective device quite like the 

amazing new MINI-BREAKER. Because here, for the first time, is a 
thoroughly tested miniature branch circuit breaker that can actually be 
used as a direct replacement for expendable plug-type fuses! Installed by 
anyone in a matter of seconds in any standard Edison base fuse re- 
ceptacle. Used with confidence, too, wherever 15, 20 and 30 ampere 
circuits exist for 110-125 volt a-c service. For although many attempts 
have been made to develop just such a practical low-cost device, MINI- 
BREAKER is the first and only product of its kind ever to meet the require- 
ments specified for listing as a “Circuit Breaker-Miscellaneous” by Under- 


writers’ Laboratories, Inc. And, when commercially available, it will bear Anyone can install a MINI-BREAKER in seconds! 
; And anyone can restore electrical service simply 


the Re-examination Service marker. by pressing and releasing the reset button! 


Provides Permanent, Positive Protection 
Against Overloads and Short Circuits! 


What can MINI-BREAKER do for an Electrical Contractor? 
Or a Maintenance Superintendent? Plenty! No more 
fussin’ with blown out fuses, no more “down time” or 


Yes, in spite of its compact size and its basic resemblance 


to the fuse it 1s designed to replace, MINI-BREAKER is a 
full-fledged circuit breaker in every sense of the term. A 
precision built assembly of carefully selected, perfectly 
balanced parts... all permanently protected and enclosed 
within a durable insulating case 


In operation, MINI-BREAKER safely interrupts excessive 
overloads and short circuits tripping instantly on 
“shorts”, but with a built-in time lag for handling tem- 
porary starting loads and line surges. Whenever an inter- 
ruption occurs, service can easily be restored by anyone 

normally within 10 seconds... simply by pressing in 
and releasing the reset button. Yet, in spite of its quick 
recovery, MINI-BREAKER is 100% trip-free. That is, it 
positively will not maintain a circuit that has not been 


cleared of the condition that caused the interruption. 


What's more, while MINI-BREAKER is a thermally actuated 
breaker, it’s virtually uneffected by the changes in ambient 
temperatures encountered under normal installation con- 
ditions. Because, although designed exclusively for ordi- 
nary residential, commercial, and industrial service, MINI- 
BREAKER actually meets and exceeds the temperature ex- 
treme conditions required for approval for aircraft use. 
MINI-BREAKER trips at 200 


at —50°F., cart 


load within four minutes 
ies rated current continuously at 135°F.! 


costly interruptions of electric service. Instead, MINI- 
BREAKER provides modern, dependable, permanent circuit 
breaker protection at a new low in cost. It presents a 
vast new modernization market, too. A ‘market that can’t 
be reached by conventional circuit breakers due to the 
cost of conversion installation. 


MECHANICAL PRODUCTS, INC. 


1824 River Street . P. O. Box 116 ° Jackson, Michigan 


Want More Information on MINI-BREAKER ? 
Regardless of what your interests may be, we'd 
like to tell you more about MINI-BREAKER. A 
request on your company letterhead . .. or the 
coupon below . . . will bring you complete 
details by return mail 


MECHANICAL PRODUCTS, INC.—Dept. 103 


Gentlemen 


NAME TITLE 
COMPANY 
ADDRESS 


CITY De... STATE 





Please send me the complete MINI-BREAKER story at once! 





"STARTING LOAD ON OUR 
40 tH. P. CRUSHER MOTOR 
CAUSED 400 AMP. ORDINARY FUSES 
TO BLOW... BUT NOW 125 AMP. 
FUSETRON FUSES LET MOTOR 
START AND GIVE BURNOUT 
PROTECTION T00.” 





Mr. Meeka explains... 


“We have a crusher driven by a 40 h.p. 250 
volt motor. The starting load on this motor is 
often quite heavy and gave us no end of trouble 
by causing the 400 ampere fuses protecting 
the circuit to blow. 


“Some months ago, after checking the actual 
running current of the motor with an ammeter, 
we decided to see if FUSETRON dual-element 
Fuses could live up to their claims. 


“The ammeter reading indicated that 125 
ampere FUSETRON Fuses should be used to 
give motor-running protection. So, we installed 
this size. 


“Were we surprised—they not only hold the 
starting current of the crusher motor—but we 
have the satisfaction of knowing the motor also 
has burnout protection to back up the overload 
relays in case they should ever fail. 


“Not once since we installed FUSETRON 
Fuses have we lost a moment’s production due 
to a fuse blowing needlessly.” 


ED MEEKA 
Supt., ROBINSON 
BRICK & TILE CO. 
Denver, Colorado 


FruserROn\ 


TRUSTWORTHY NAMES IN 
ELECTRICAL PROTECTION 


mark of the Bussmann 
Mfg. Co., Division of 
McGraw Electric Co. 


(FUSETRON is a trade 
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“FUSETRON FUSES NOT 
ONLY ELIMINATE USELESS 
SHUTDOWNS - THEY GIVE 

YOU 10 POINT 
PROTECTION.” 








1 Protect against short-circuits.* 


2 Protect against needless blows caused by 
harmless overloads. 


Protect against needless blows caused by excess 
sive heating—lesser resistance results in much 
cooler operation. 


eh SERRE OLCOTT 


4 Provide thermal protection — for panels and 
switches against damage from heating due to 
poor contact. 


5 Protect motors against burnout from 
overloading. 


6 Protect motors against burnout due to single 
phasing. 


Give DOUBLE burnout protection to large 
motors — without extra cost. 


Make protection of small motors simple and 
inexpensive. 


Protect against waste of space and money — 
permit use of proper size switches and panels 


10 Protect coils, transformers and solenoids against 
burnout. 


*Fuserron Fuses have high interrupting capacity as shown by 
tests of the Electrical Testing Laboratories of New York City 
in December 1947. 








DON’T RISK LOSSES 


One needless shutdown.. 2 BUSSMANN Mfg. Co. (Division of McGraw Electric Co.) 
University at Jefferson, St. Louis 7, Mo. 
One lost motor... 


‘ MAIL THE Please send me complete facts about FUSETRON dual-element Fuses. 
cre deorayedvicheirout | uP 
sale for complete informa- 
May cost you far more than re- tion about the All- 2 
placing every ordinary fuse with Purpose Protection ff Company 
@ Fusetron dual-element Fuse. FUSETRON a 
Dual-Element FUSES. Address__ 


Name 














City & Zone 





ECM-7-52 
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ELECTRUNITE “Inch-Marked” £.M.T., the modern light- The last word in modern living, this luxury apartment building 
weight rigid steel electrical raceway, is approved by the is wired throughout with ELECTRUNITE E.M.T., the raceway that 
National Electrical Code for concealed, exposed, and provides the mechanical protection of steel and an emergency 
concrete-slab installation. electrical path to ground for protection of life and property 








- 
e 
Round-the-clock reliability of hospi- Flexibility of power supply Extra-severe corrosive conditions 
tal electrical facilities is assured by circuits is important in fac- in industrial plants no longer 
enclosing power circuits, call systems, tories. Economical ELECTRU- make periodic replacement of race- 
NITE E.M.T. is easy to install, ways necessary. New, ELECTRU- 
easy to relocate. NITE “Dekoron-Coated” E.M.T. is 


protected by an impervious plastic 
armor. Write for literature. 


and fire alarm wires within the steel 
walls of ELECTRUNITE E.M.T. 





REPUBLIC STEEL CORPORATION 
STEEL AND TUBES DIVISION 








224 EAST 131st ST. * CLEVELAND 8, OHIO 
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“Inch-Marked” E.M.T., plus the handy ELECTRUNITE Bender 
takes the guesswork out of bending raceways . . 
work easier on all types of jobs. 


. makes 


ELECTRUNITE E.M.T. helps install the hard ones easier 

. no threads to cut, no long runs to turn, no bare 
metal exposed . . . quick, moisture-tight connections 
are made with handy compression fittings. 


ONTRACTORS HAIL MULTI-PURPOSE RACEWAY... 


Electrunite E.M.T. makes jobs go in easier 


For a supermarket or a school, in Manhattan or 
Cement, Oklahoma, large contractors and one- 
man firms install more ELECTRUNITE E.M.T. than 
any other brand of £.M.T. Here’s why 


The “Inch-Marked”” feature, available only on 
ELECTRUNITE E.M.T. makes it 
easy to cut and bend this light- 

and-strong raceway accurately. 
ms Jobs goin on schedule and neatly. 


ELECTRURITE TUBING 











LIGHTWEIGHT 


THREADLESS 


Other features that contractors and electricians 
like are exclusive inside-knurling for easier wire- 
pulling . compression fittings for rapid, 
moisture-tight, threadless connections . . . high 
strength with light weight... 
ae 

And for extra-severe corrosive conditions, use 
new, exclusive ELECTRUNITE “Dekoron-Coated” 
E.M.T.... it’s plastic-armored to give years more 
service against severe corrosive conditions, 














RIGID STEEL RACEWAY 
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TOMIC SALES « ENGINEERING CO. 


4864 Woodward Ave. ° Detroit. 1, Michigan 


Do the Job 
BETTER, EASIER, FASTER with 


“ TOMIC FITTINGS 


















TOMIC THINWALL CONNECTORS 


No. 10—'%” + No. 11—%” + No. 12—1" 


No crimp, no screw, no wrench... 
Just tap or push it on 


Interior stainless steel washer holds tubing securely— 
makes uniform, safe, permanent vibration-proof 6-point 
ground around entire tube. OK in concrete slabs. Smooth 
raceway. Perfect for cramped or corner locations 








TOMIC 
CABLE CONNECTORS 


.% No. 100 Romex Connector 


Ss for Y2" K.O 

— e 3 y No. 200 Service Entrance 

. — — and Range Cable Connector 
for %" K.O 








TOMIC 
THINWALL COUPLINGS 


No. 310—'2” 
No. 311—%" # No. 312—1” 





~~ Screws in on straightaway jobs . . . snaps in on Patent Nos. 2097695 Installed from the outside of 
corner jobs. No tools needed. Cannot shake loose. ond 2419426 the box with no locknut 
Versatile . . . change from heavy pipe to Thinwall to lose or fumble with. Fits in quickly and easily 


and vice versa. Can be used to go from Thinwall 
to Greenfield. Easy to install. Easy to inspect. 


Handles new and old type non-metallic sheathed cable 
Makes the job easier, safer, better 
















“an 


) 6 TOMIC 2 in 1 
gj BOX HOLDER or 
FIXTURE HOLDER 








Pot. Applied For 






TOMIC 
FIXTURE 
EXTENSIONS 


WY  Catolog No. 90 For concrete work— prevents ba. 1 Ma % 
lost boxes, eliminates shift- s “ 
: No. 2—% x % x 1 
ing, keeps box clean... all but centering clamp re- 


; ; th x 34 y 
claimable, hangers can be used again and again. No. 3—% x %x 1% 


Used as a fixture hanger, it's quickly and easily installed 
on deck—has ample thread allowance for all conditions. 
Provides fixture mounting studs away from outlet boxes. 


Machined from bar stock. Knurled shoulder. Clean 
threads. 









IMMEDIATE DELIVERY — WRITE FOR SAMPLES 
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CONVENTIONAL DISTRIBUTION 
TRANSFORMERS 


Manufactured in all standard single-phase and 
three-phase ratings up to 500 Kva in voltages of 
67,000 volts and below. HiperCore construc- 
tion on sizes up to 100 Kva, 15,000 volts and 
below, permits smaller size, lighter weight, in- 
creased efficiency and better regulation. Illus- 
trated, small single-phase HiperCore Trans- 
formers. Distribution transformers are provided 
with standard taps and accessories in all ratings 
in accordance with ASA and NEMA standards. 


lectric Company: 











































CSP DISTRIBUTION TRANSFORMERS 


Completely Self-Protected (CSP) Transformers 
manufactured in ratings up to 100 Kva, single- 
phase, and up to 150 Kva, three-phase, in volt- 
ages below 15,000 volts. Equipment includes 
tank-mounted lightning arresters, internal pri- 
mary protective links, tank grounding gap and 
secondary circuit breaker. Signal lights provided 
on all sizes 5 Kva and larger to indicate overload 
conditions. Signal light remains on till the circuit 
breaker is reset even though the overload may be 
of insufficient magnitude to trip the breakers. 








DRY-TYPE, AIR-COOLED TRANSFORMERS 
(600 volts and below) 


Moloney Dry-Type Transformers with primary volt- 
iges of 600 volts ind below are manufactured in 
standard single-phase and three-phase ratings 
from 1.5 Kvato 300 Kya ly to 10 Kva single 
phase transformers are of Type DS weatherproof 
construction as illustrated at lett. 15 to 150 Kva 
single-phase transtormers are of Type DC con- 
struction as illustrated at right tor indoor service 


only. Three-phase units are not illustrated here. 














ASKAREL TRANSFORMERS 
(Non-iInflammable — Liquid-Cooled) 
Askarel Transformers contain a non-inflammable 


cooling and insulating liquid. This permits install- 


ation indoors without the expense of a fireproof 


vault. Their weatherproof construction also per- 


mits outdoor installation such as on roofs of build- 
ings, in sidewalk vaults, in mines, and in other 
locations where the presence of oil-filled trans- 
formers might constitute a hazard. Askarel Trans- 
formers are available in the same ratings as oil- 


cooled transformers 














DRY-TYPE, AIR-COOLED TRANSFORMERS 
(2400 volts and above) 


Moloney Dry-Type Transformers with primary 
voltages of 2400 volts or higher are made with 
Class B insulation (80° C. rise). Because of the 
absence of a cooling liquid, there is practically no 
maintenance cost Ww hen using air-cooled trans- 
formers. There is no liquid to require testing and 
conditioning and no valves, gaskets, or cooling 
tubes to maintain. Dry-Type Transformers are 
limited to a maximum voltage of 15,000 volts and 


to a Maximum size of approximately 3750 Kya, 














CONSTANT CURRENT TRANS 
(Including Packaged Units) 


Moloney Constant Current Transformers are de 
signed for use on series street or highway lighting 
circuits. They available in Pole, Subway and 
Station Types. 


Packaged Unit Constant Current Transformers 
are oil-cooled units for pole or platform mounting, 
which are equipped with complete, built-in, pro- 
tective and control equipment 

All constant current transformers may be supplied 
with built-in capacitors for power factor correction. 






















FEEDER VOLTAGE REGULATORS AND 
REGULATING TRANSFORMERS 


Moloney Feeder Voltage Regulators and Regu- 
lating Transformers provide excellent voltage reg- 
ulation through use of the Moloney Load Tap 
Changer. 10% plus and minus voltage regulation 
is provided in either 32-54% or 16-114% steps. 
Operation of the Load Tap Changer equipment on 
Feeder Voltage Regulators is completely auto- 
matic. Regulating Transformers can be arranged 
for either automatic control or remote-manual 
control, or a combination of the two. 








OAD CENTER UNIT SUBSTATIONS 


Load Center Unit Substations are available for 
either indoor or outdoor installation. Indoor types 
available with either air-cooled or Askarel-cooled 
transformers. Outdoor types available with either 
oil-cooled or Askarel-cooled transformers. Sub- 
stations can be supplied with various arrange- 
ments of switches, fuses and low voltage switchgear. 


Liquid-cooled units can be provided with Auto- 
matic Load Ratio Control equipment to maintain 
a uniform voltage under varying load conditions. 

















LOAD RATIO CONTROL TRANSFORMERS 


Power Transformers of all sizes are available with 
Load Ratio Control Equipment to maintain uni- 
form voltage at the load by changing the voltage 
ratio without interruption of service. The Load 
Ratio Control mechanism is enclosed in an oil- 
filled compartment separate from the main trans- 
former tank. The associated control equipment is 
housed in a dust-proof housing separate from both 
the main tank and the LRC mechanism compart- 
ment. Controls may be either automatic, remote- 
manual, or both. 








—- 





















































NETWORK TRANSFORMERS 


Network Transformers are available in Submers- 
ible and Vault Types and with either oil or Askarel 
as the insulating and cooling liquid. These are 
compactly built transformers which take up a min- 
imum of space in underground vaults. 


Standard three-pole, three-position disconnecting 
and grounding switches permit isolating the trans- 
former from the primary circuit. The low voltage 
end of the transformer is provided with a throat 
for attaching a network protector. 














: 
\ 


| 





CAPACITORS 


Moloney Shunt Capacitors correct low power 
tm ‘ven factor conditions by reducing reactive Kva. 
TRANSFORMER 


Improved power factor results in more efficient 
use of generator, transformer and feeder line 


Designed for underground service. Their con- capacity, and improves voltage regulation. 


struction permits operation while submerged 
Individual capacitor sections are wound of al- 
for long periods of time. Wiping sleeves are . 
uminum foil and pure kraft insulating paper. 
Complete capacitors are vacuum-filled with 
Askarel, a non-inflammable insulating liquid. 
Solder seal bushings are provided onall 
Moloney Capacitors to prevent entrance of air 
are of heavy gauge metal to withstand the rig- or moisture. Standard ratings 15 and 25 Kvar, 
ors of unde rground service. from 2400 to 13,800 volts. 


provided for connection of lead-covered cables. 
The cover is solidly welded to the tank to in- 
sure a watertight transformer. Tanks and 
cooling tubes, provided on the larger sizes, 




















SALES OFFICES 


Alexa 2 2 401 Doniphan Bldg Des Moines, lowa ...308 E. Sixth Ave Phoenix, Ariz.........-..--1830 E. Madison 


Alle n 831 Linden St Detroit 2, Mich 744 New Center Bldg Pittsburgh 22, Pa..........1337 Oliver Bldg 
Amaril 16 Amarillo Bidg Detroit 2, Mich ...++17372 Livernois Portland, Ore.......1233 N. W. Twelfth Ave 


Anders 460 Tribble 
Atlanta y Whitehall St., S. W 


Houston 1, Tex 4411 Navigation Bivd 
Indianapolis 2, Ind... 2021 N. Meridian St 
Birmingh 814 First Ave., North Jacksonville, Fla -3323 Timuquana St 


Bluefield 24 Fairfield Ave Kansas City 6, Mo .-522 Dwight Bldg i 
Costes ; Statler Office Bldg. Knoxville 17, Tenn 1243 N. Broadway 407 Holbrook Bldg., 58 Sutter St. 
Buffalo 3, N 64 Ellicott Square Bldg Los Angeles 13, Calif : 


Wash ‘ ° West Ave. 
Butte, Mont 604 Utah Ave Subway Terminal Bidg., 417 So. Hill Seattle 1, Wash... 2603 Western Ave 


Salt Lake City, Utah 314 Kearns Bldg 
St. Petersburg 6, Fla.. .1763 Ninth Ave., North 
Syracuse, N. Y.. 514 City Bank Bidg 


Charlotte, N 327 S. Church St Memphis, Tenn Ne .1352 Madison Ave Shreveport, La.............630 Spring Ave. 
Chicago 3, |! West Monroe St Minneapolis 1, Minn., 632 Midland Bank Bldg Silver Spring, Md... .-+.++1410 Dale Drive 
Cleveland 14, ¢ 914 Engineers Bldg. |New Orleans 15, Lo.. 4018 Thalia St. | Wheeling, W. Va 22nd and Market Sts, 
Clovis, N. Mex 906 Pile St New York 5,.N. Y... 55 Liberty St Toronto, Ontario, Moloney Electric Co. of 


Corpus Christi, Tex 1318 Laredo St Omaha 2, Nebr... 1104-5 WOW Bldg Canada, Ltd., 213-219 Sterling Rd 


Dallas 1, Tex sseeeeeesSI2 Thomas Bldg Philadelphia, Pa Montreal 2, Que., Moloney Electric Co. of 


Denver 2, Colo..........-512 Insurance Bidg. Commercial Bidg., 105 Forrest Ave. (Narberth) Canada, Ltd., Birks Bldg., Phillips Square 




















Gold Depository in 
Fort Knox, Kentucky 
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... more important than gold! 


The most important metal today is not 
the tons of gold buried at Ft. Knox! 

Far more important are the millions of tons of 
iron and steel scrap so desperately needed to 
make new steel. All scrap, actual and potential, 
needs to be gathered up and channeled to the 
steel producing plants-NOW, today, tomorrow 
and tomorrow. So long as the steel industry is 
called upon to produce two million and more 
tons of ingot steel per week, it must have one 


million and more tons of scrap each week. 

Steel producers are getting the iron ore, lime- 
stone and coal they need. But the scrap situa- 
tion is critical and will continue to be so until 
inventories are built up substantially. 

As a user of steel--as one interested in seeing 
that America’s rearmament program is not too 
little and too late--you can do your part to see 
that your community and your business keep 
scrap moving toward the mills. 


The Youngstown Sheet and Tube Company 
General Offices -- Youngstown 1, Ohio 
Export Offices--500 Fifth Avenue, New York 
MANUFACTURERS OF CARBON ALLOY AND YOLOY STEELS 


The steel industry 


is using all its resources to produce more steel, but it needs your help and 


needs it now. Turn in your scrap, through your regular sources, at the earliest possible moment 
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Direct-Acting Selective 
Overcurrent Trip Devices 
are available for I-T-E 
KA, KB, KC,and LGtype 
circuit breakers in the 
following ratings: 


15,000 to 100,000 
emperes Interrupting 
capacity 

100 to 6000 amperes 
continuous 


DELAY PICK UP 
amperes 


pont seucerive evencemeenT 18? 


con eat 
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wo a pee 
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MODERN I-T-E DIRECT-ACTING SELECTIVE TRIP BREAKER PROTECTION 


It’s easy to protect production and profits 
against disastrous 


because 


IT-E TRIP DEVICE SAVES 65% OM INVESTMENT 
Secret of this efficient 
circuit breaker protection is 


Direct-Acting Selective Overcurrent Trip 
Device. Developed by I-T-E engineers to 
replace complex, expensive transformer- 
relay auxiliary apparatus, this unique 
IP la gives one more reason for 
L-T- in the design and erp 
cation of circuit breakers and 


compact —dependable, the ~ 
idee eae Pots, Vive onven sen ak , 
bec ee dimen den 

‘is a direct-acting device—an — 


oa 











HOW SELECTIVE TRIPPING WORKS 
MW TRANSFORMER 


I-T-E circuit breakers, arranged in series, are 

preset to open in definite sequence (3, 2, 1 in 
TRANSFORMER BREAKER WITH diagram). If there is a sudden overcurrent 
SELECTIVE OVERCURRENT TRIP or short circuit in any branch of the sys- 
tem, only the breaker (3) closest to the 
fault will open. Other breakers—other 
production machinery —in the system are 


BUS 
unaffected. 
2 
2 FEEDER BREAKER ANOTHER I-T-E ‘FIRST"’ 
i WITH SELECTIVE Here is one more I-T-E “‘first’’”—another 


major I-T-E development to help industry 

OVERCURRENT TRIP protect production and save. Originally 

developed for the Navy during the War, the 

I-T-E Direct-Acting Selective Overcurrent 

LOAD Tripping Device has since been refined and 
BREAKER perfected for industrial and utility use. 





FAULT 





Call on I-T-E engineers—specialists in circuit 
breakers and switchgear—to see how positive, 
dependable I-T-E Direct-Acting Selective Tripping 
can protect your plant operation. See how much 
you can save. 


For selection and application data on 
I-T-E large air circuit breakers, includ- 
ing selective tripping arrangements 
write for Catalog Section 1003 today. 
I-T-E Circuit Breaker Co., 19th and 
Hamilton Sts., Phila. 30, Pa. 


- 


— 


ATD tow-voutaGe SWITCHGEAR 


1-T-E CIRCUIT BREAKER CO. + 19'* AND HAMILTON STS. -sPHILADELPHIA 30, PA. 
CANADIAN MFG. QND SALES: EASTERN POWER DEQICES, LTD. TORONTO + EXPORT SALES PHILIPS EXPORT CORP. NY 17. ¥ 


© al ’ 








BM fu 


ARE APPROVED AS 


CONCRETETIGHT 


BRIEGEL METHOD 
SS 


When setting E. M.T. in concrete 
you can make each job easier and 
more profitable by using Briegel 
All Steel Indenter Fittings that 
have UL approval as CONCRETE- 
TIGHT. Contractors the world 
over recognize their cost cutting 
qualities and the fact that they 
make each wiring job a better job. 
It is only natural that Briegel 
Fittings are the most widely used 
E. M. T. connectors and couplings. 


OAICOEL & 


GALVA,* ILLINOIS 


Cross Section 
Showing 
indentations 





The M. B. Austin Co., Northbrook, Ill; Clayton Mark & Co., Evanston, Ill.; Clifton Conduit Co., Jersey City, N. J.; General Electric Co., 
Bridgeport, Conn.; The Steeld Co., ¥ 9 . Ohio; Pittsburg Stenderd Conduit Co., Pittsburgh, Penn.; Wegner Molleable 
Products Co., Decatur, Iil.; J. R. Richords Co., Carnegie, Penn.; Kondu Mfg. Co., lid., Preston, Ont. 
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en )W! do your 
struction fastening up 
F100 times faster with 


REMINGTON 


TUD DRIVER 
...and do it safely! 


This revolutionary tool attaches finest and speediest fastening sys- 
steel or wood structural pieces to tem, the Model 450 Remington 
concrete or steel surfaces in sec- Stud Driver is made by Remington 
onds... cuts costs and working Arms Company, Inc., America’s 
time on construction jobs. Com- oldest and foremost sporting arms 
pletely self-powered, the Stud manufacturer. Price for Model 450, 
Driver sets as high as 5 studs per complete in rugged steel carrying 
minute... with no outside power case—only $119.50. To obtain de- 
source or other equipment re- tailed information on this time 
quired. Studs have pull-out resist- and money-saving tool, and for the 
ance as high as two tons! name of your nearest distributor, 

Test-proved to be the world’s fill out and mail the coupon below. 


d Speeds all these jobs . . . and many more! 
He oe Bs 7 1. Attaching conduit and panel boxes to steel, concrete or 
brick 


bars 2. Anchoring fluorescent and other lighting fixtures in con- 
crete. 


“tee 3. Radio and television fastening. 
4. Fastening conduit clips to concrete or steel. 


5. Fastening eye bolt in concrete for stringing wires. 


‘Uf It’s Remington—It’s Right!’’ 


WS» Remington 


and power cartridge, load 





Fo OED OD ES ED SEED SE ED SEED SEED SS ED GERD GED GENES ED MED ED GE MSD GE a a 
as ao unit in easy-to-open | 
— Sted Griver, end Remington Arms Company, Inc 


Industrial Sales Division, Dept. EC-7 
939 Barnum Ave., Bridgeport 2, Connecticut 


I am interested in obtaining detailed information on the 


7 
| 
| 
| 
| 

Model 450 Remington Stud Driver 

Name i] 

| 
| 
| 
| 
| 
| 











Position____ 
Press loaded Stud Driver 
firmly against surface, de- 
press safety lever and pull 
trigger. Explosive charge im- 
beds stud solidly. 


| 

I 

I 

| 

| 

| 

| 

| Firm 
| 

| 

| Address 
| 

| 

- 
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164 STANDARD 


PLUS low-cost custom 
to meet thousands of 





STANDARD CONSTRUCTION 
Cast iron — hot dip galvanized « Rubber Gaskets « 
Lengths from 4” to 48” « Widths from 2” to 36” « 
Depths from 2” to 17” « Larger boxes have adequate 
additional screws in order to insure weather-tightness 


Some of the other Major Types 
of Cast 


available with or 
without custom variations H18000 — Flat flanged boxes for sur- 3200 —Hinged boxes for surface 
ace mounting . sizes from 4x4x3 = mounting. 128 sizes from 5x5x3 to 


: xdOxl2 Alse (Groups 36x 36x12. Also available with term- 
E. . "f , and G) = Jous locatio' inal blocks factory-mounted in place 


HOPE ELECTRICAL PRODUCTS 
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hag = Zhe sand s recessed cover 


boxes, for ou as ne oo 
s 


r 
aveitel le from 4x fadtc S00) 4x12 


CO., INC. 








SIZES 


modifications : 
special needs 


€ 


MODIFICATIONS 


Mounting lugs — 
drilled for any 
desired 
bolt size 


Interior 
mounting buttons 
— tapped blind 


GET 
THE FULL STORY 


on the Hope Line— 


WRITE 


on Company Letterhead 


CHECK THESE REASONS 
FOR BUYING 

CAST BOXES* BY HOPE 

4 |. Hundeeds of sites cased in stock for 

[4 at aa 


| 3. All boxes of strong, dense, durable cast 

iron. Excellent machining qualities permit 
easy hole cutting and sharp threading in shop 
or in the field. 


4. All boxes hot dip galvanized for lasting 
protection without need of recoating. 


nat 5. Weatherproof construction—tightly gas- 

keted closure between box and cover will not 
permit entry of rain, snow, sleet or dust under 
normal conditions. 


6. Convenient to order — your local distrib- 
utor will handle your requests for standard 


or special BOXES BY HOPE. 


* OUTLET BOXES and FITTINGS « 
JUNCTION and PULL BOXES - 
HINGED CABINETS « TERMINAL 
BOXES « EXPLOSION HOUSINGS 





for Catalog 


H5800 — Checkered cover sidewalk 


boxes for flush mountin 3 


EXPLOSION HOUSINGS 


In addition to its line of boxes for general-service conditions, Hope 
manufactures a complete line of explosion housings which have been 


froon 6xéaé to 3a24a14. Checkered extensively used in Class 1, Groups C and D hazardous locations, 


cover cross-ribbed for extra strength 


Typical applications include chemical, petroleum and powder plants, 


338 WILSON AVENUE, pump rooms and grain elevators. 


NEWARK 5, N. J. 
Mitchell 2-4426 
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Bryant Announces 
New Safety for 


250 Volt 


Grounding Applications 


A new design of 3-wire grounding 
devices is now available for 250 
volt applications. The proper use of 
these devices makes it impossible to 
plug 125 volt appliances into 250 
volt outlets and vice versa because 


The 250 volt de- 


CONNECTOR BODIES 


No. 5669 No. 5678 
No. 5670 Flush 
Armored with Connector Base 


Cord Grip 


New 





vices have pow- 
er blades and 
slots in tandem. 


125 volt devices 
have power 
blades and slots 
in parallel. 


s were developed to conform with grounding 
Article 2545 of the National Electrical Code 
ifety and utility to many applications—portabl 
nt in industrial plants, commercial establish 


s and building construction, under such 


rated at more than 150 volts to ground 
r than residential occupancies, exposed metal 
ippliances used in damp or wet locations, or by 
vuund or on metal floors, or working 
shall be grounded, except where 
: transformer with underground 


0) volts 


TO PERMIT THESE DEVICES TO FUNCTION SATISFAC- 
TORILY, EFFECTIVE GROUNDING MUST BE PROVIDED. 
For complete list ind description of this new line of Bryant 


quality wirt it t end tor page stk The Bryant Electric 
Company Dey irtment A. Bridgeport 2 Connecticut 


Listed as Standard | l lerwriters’ aboratories. Inc 


THE BRYANT ELECTRIC COMPANY 
BRIDGEPORT 2, CONNECTICUT 


Chicago Los Angeles 


Line 


No. 5664 
No. 5663 No. 5665 


Armored with 





3 


No. 5674 No. 5676 
Black Black Rubber 
Rubber with Cord Grip 





BRYANT 


me UAAN 
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Your answer to tough 
ventilating 


problems... 


WEATHER-TIGHT HOUSING— 


<}$——_—________ RAIN- AND BIRD-PROOF 
\ | \ 


| aaa — 


SELF-COOLED MOTOR— 
DIRECT DRIVE 


BACKWARD-CURVED, NON- 
——___. OVERLOADING FAN WHEEL 


SHUTTER OR VARIABLE 
AIR CONTROLLER 


<——— LG “ONE-NAME-PLATE” 
GUARANTEE 


RIGID, WELDED STEEL 
CHASSIS—NO SAGS 


New ILG “PRV” power 
roof ventilators... 


Acceptance of this new product has far exceeded our 

most optimistic expectations. Architects, engineers, and 

contractors have been quick to recognize its value. To- 

day, many hundreds of these self-contained ventilating 

units can be seen on roofs of new hospitals, schools, 

armed service bases, and industrial buildings through- 

out the nation. If you haven’t heard the complete story 

on these “*PRV” units, call in your nearby ILG repre- ‘Pree! New engineering data bulletin No. 1901 
sentative today. Have him show you why you get posi- ne pe Oe Ee Cee oe 
tive, controlled ventilation, regardless of wind or weather nei Rea to aaa 
conditions, through vertical flues or duct systems. Have iclaeniatietes tie 

him explain the numerous extra features you get in this Firm Name 

high quality product that doesn’t require one inch of 
valuable indoor wall or floor space. With Branch Offices 
in over fifty principal cities, your experienced ILG engi- Address 
neer is as close as your telephone. Phone him today 
(consult classified directory), or send coupon. 


Individual 


City 
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BOTH CARRY Jd0 AMPS. 


BUT ROCKBESTOS 


A.V.C. 


iS 43% SMALLER 


With higher-rated A.V.C. and a 390 ampere load 
INSTALLED COSTS ARE LOWER*— 


@ you use a 400 MCM cable not 700 MCM 

@ you use 3” conduit not 312” 

@ you use smaller fittings and lugs 

@ you have lower labor costs because smaller, lighter 
cable and conduit are quicker and easier to handle. 


Permanently-insulated Rockbestos A.V.C. can 
save you money. Write for the booklet “Cut 
Current Carrying Costs.” 


*Comparison with Type RH based on Chapter X— National 
Electrical Code, 409C-104°F Ambient 


... YOUR ROCKBESTOS A.V.C. 


U) ROCKBESTOS PRODUCTS CORPORATION 
New Haven 4, Connecticut 


NEW YORK « CLEVELAND ¢ DETROIT « CHICAGO ¢ PITTSBURGH 
ST. LOUIS * LOS ANGELES ¢ OAKLAND, CAL 
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Equity Savings & Loan Company, Cleve- 
land, Ohio. The main office and three pri 
vate offices are lighted by Wakefield 
Ceilings, incorporating PLEXIGLAS diffus- 
ers. Architects: Dalton-Dalton Associates, 
Cleveland. Installed by Parker Electric 
Company, Cleveland. Wakefield Ceilings 
are produced by The F. W. Wokefield 
Brass Company, Vermilion, Ohio 


Lighting... Air Diffusion... Sound Control... 


Combined in a Luminous Ceiling 


The Wakefield Ceiling shown above, with its corru- 
gated PLexicLas diffusing panels, combines three 
functions in a single installation. 


¢ Mounted wall to wall beneath fluorescent tubes, 
the acrylic plastic panels provide high level, low 
brightness, evenly diffused illumination. 


e Conditioned air from the space above the lumi- 
nous ceiling is delivered into the room through the 
openings at the edges of the corrugated diffusers. 
The multiple openings insure an even distribution 
of air, with elimination of drafts on customers 
and employees 


Canadian Distributor: Crystal Glass & Plastics, Ltd., 130 Queen's Quay at 
nto, Canada 
PLEXIGLAS is 


a tradem S. Pat. Off and other principal countries 
the Western Hemisphere 


e The simple framework for the PLExIGLAs also 
supports acoustical baffles which absorb sounds 
from the work area. 


This Wakefield method of combining air diffusion 
and sound control with the best in lighting— 
using PLexiGLas acrylic plastic—can reduce 
building construction and operation costs. In 
addition there is the advantage of duct-free, 
fixture-free appearance. 


We will be glad to send you details about the 
installation shown above, and tell you how 
PLEXIGLAS may solve your lighting problem. 


CHEMICALS FOR INDUSTRY 





ROHM ¢ HAAS 
COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Representatives in principal foreign countries 











ALEC 


ALUMINUM TIP-TOP" 
WEATHERPROOF | 


Twenty years ago, ALECTRAL pioneered the use of aluminum as a conductor for 
all purposes. This General Cable brand was assigned to wires and cables of high 


tensile strength aluminum, engineered as solid or stranded conductors for transmis- 
sion and distribution service. 


ALECTRAL “TIP-TOP” Weatherproof, a highly weather resistant wire — neoprene 
jacketed— provides these enduring advantages: 


@ Strips easily and cleanly, minimiz- © Provides high resistance to abuse, 
ing the possibility of nicking either mechanical or from sun’s 


© Clean conductor wires permit full rays, rain, heat and cold 


benefit of inhibitors and assure @ Permits easy installation and 
positive connections re-use where desired. 


alata a ia ho De es ix ie 


EXECUTIVE OFFICES: 420 LEXINGTON AVE., NEW YORK 17, N.Y. + SALES OFFICES IN PRINCIPAL CITIES OF THE UNITED STATES 


“Mare Power to You", 


‘7 


LRAL CABLE 
Co 











SORGEL AIR-COOLED DRY-TYPE TRANSFORMERS 





Sub-Stations and Power Centers 


for indoer installations 


Engineered to meet your exact requirements 


Not necessary to design or change your installation to fit a “standard” 


Any type of primary switch gear. 
Metering—primary or secondary, to suit. 
Secondary breakers, main, branch, or tie. 


Interlocked or automatic throw-over. Draw-out or stationary types. 
Magnetic trip, or thermal, or combination. 


All incorporated with high quality, liberally designed 
SORGEL Air-Cooled Transformers 


All factory assembled, wired and tested. 
Mounted on a substantial steel base 





Shipped as a single unit or in sections, accurately co-ordinated for 
easy assembly on the job. 


Sizes up to 2000 Kv-a. All voltages up to 15 KV. 











T 


as 
—_ AA 


aaa ae 
SMS a = ah 


2000 Kv-a., 3-phase, 13,200 volt unit Sub-Station 
With forced draft fans, automatically controlled by temperature indicator to 
increase transformer capacity 25%; primary fused load break switch and 
kilowatt-hour meter, secondary voltmeter and drawout circuit breakers 








Also a Complete Line of Conventional Air-Cooled Dry-Type Transformers 


Va to 2000 Kv-a. Single phase and poly-phase. 120—240—480—<600 volts. 





Sales Engineers in Principal Cities 


SORGEL ELECTRIC CO., 836 West National Ave. Milwaukee 4, Wis. 


Pioneers in the development and manufacturing of Air-Cooled transformers 
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The 60-second gold mine! 


60 SECONDS MAKE A MINUTE... minutes run 
into hours and into money before you know it! And 
that’s why Gedney Fittings are the best buy obtainable 
today. Gedney Fittings are machined with absolute 
accuracy. They'll save you the minutes that can add up 
to hundreds of dollars of a workman's time—each year! 


€& GEDNEY FITTINGS FIT! 


*® Accurate castings of malleable iron .. . no breakage. 
*® Threads cut true perfect conduit alignment. 
® Designed to fit vibration cannot work it loose. 





RKO BLDG. + RADIO CITY - NEW YORK 20 
Foundry, Factory and Shipping Point: Terryville, Conn. 
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UP and DOWN LIGHTING 


for better seeing conditions 


OPEN END DIFFUSER 


DIFFUSER TYPE 


FLUORESCENT FIXTURES 


Get the benefits of greater seeing comfort — 
reduced brightness contrasts — with the new 
DIFFUSER TYPE Fluorescent Fixtures — pioneered 
by Wheeler! Apertures located in the top of the 
all-white porcelain enameled steel reflector direct 
approximately 5°, of the light upwards . . lessen 
contrasts . . provide more comfortable seeing and 
working conditions. Fixtures are available for use 
with all Slimline and General Line Fluorescent Lamps. 
Write Wheeler Reflector Company, 275 Congress 
Street, Boston 10, Massachusetts. 


CLOSED END DIFFUSER 


BA Distributed Exclusively 
R e . L -  « T fe) K 4 Through Electrical 
alt a. 


Wholesalers 


MADE BY SPECIALISTS IN)  So-skniecoucHnvc: ~ EQUIPMENT SINCE 1881 
“gaan t 
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Py, 


3 NEITHER %@ 
9” SURF, NOR ROCKS, & 
NOR BARNACLES.... 


This “beat-up” looking piece of TIREX Cord is a veteran of many battles with the sea. Here’s 
an excerpt from a field report describing its performance. 


“TIREX Cords and Cables have been found to be the only product that can be 
counted upon to withstand consistently the severe abuse to which they subject cables 
in their research work. One instance was given: A TIREX Cord led from a heavy in- 
strument located on the ocean bottom several hundred yards from the shore, through 
the surf and over a rocky water line to the point where they were taking readings. 
After an unexpected storm they found this heavy instrument cast far up on the beach 
with the cord still attached, but in a tangled mass. The instrument was a total loss 
but the cord was intact and was used again on many subsequent occasions without 
requiring repair.” 


isn’t that the kind of service you want from your portable cords and cables? Of course it is! 
You can be sure to get it if you specify and be sure you get Simplex-TIREX Cords and Cables. 
They’re a product of Simplex Research. 


Simplex Research gave you the first heavy duty, rubber-jacketed portable cord or cable; the 
first low water absorption insulation; the first rubber-jacketed underground cable. Besides these 


notable “Firsts” Simplex Research has provided a great many developments which have enriched 
the art of cable design. 


TIREX is not made nor recommended to be used under water. However, the spectacular life of this TIREX 
Cord illustrates perfectly the inherent ruggedness of TIREX. This ruggedness has been deliberately built into all 
TIREX Cords and Cables. It is one of the “plus values” that you get when you use TIREX. 





SIMPLEX-TIREX IS A PRODUCT OF SIMPLEX RESEARCH 


SIMPLEX-TIREX 





SIMPLEX WIRE & CABLE CO., 79 SIDNEY ST., CAMBRIDGE 39, MASS. 
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You expect the best value from G-E fluorescent lamps 


How an extra coil gives 
your customers extra light 
from G-E slimline lamps 


A special chemical deposited on tungsten wire at each end of a 
fluorescent lamp helps start the stream of electrons that bring 
light. When the chemical finally burns out or drops off, out goes 
the lamp. So in most fluorescent lamps, slimline and standard 
alike, wire twisted into a double coil is used to hold as much of 
the chemical as possible as long as possible. 

But General Electric lamp scientists found a way to coil the coil 
again — making a triple coil. This triple coil holds more of the 
starting chemical and holds it more securely. Used in G-E slimline 
ind other General Electric instant-start fluorescent lamps, it gives 
your customers extra light for their money because it makes the 
lamps last longer. This is another example of why you and your 
customers can expect the best value from G-E fluorescent lamps. 


You can put your confidence in— 


GENERAL @@) ELECTRIC 
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give you unusual 
design flexibility 


For a variety of distinctive lighting effects at low cost—plan 
on using PYREX brand LENSLITES. They offer a highly 
flexible medium for control of incandescent light sources. 
Wide variations in light distribution can be obtained simply 
by changing the position of the lamp and reflector relative 
to the LENSLITE, or by using various distribution patterns 
in the glass itself. 

Heat-resistant PYREX brand LENSLITES can be used 
with lamps up to 1000 watts without danger of heat break- 
age. Carefully engineered prisms assure precise light control 
and minimize brightness. Stippled rear surface produces 
smooth, even illumination. 

Available both round and square in a number of sizes and 
in concentrating, wide, and extrx-wide angle distribution 
patterns, PYREX brand LENSLITES may be obtained from 
leading fixture manufacturers. For complete design data and 

TEMPERED PYREX LENSLITES for institution! op- specifications send for Bulletin LS-9. Simply mail the coupon. 
plications . . . Tempered by a special heat treating process, 
PYREX LENSLITES are immediately available in sizes 8” and 12” for 
use in hospital psychiatric wards, prisons and similar institutions 


where law requires. Should glass be broken, it shatters into tiny 
particles. Larger sizes can be tempered to order. 





APPLICATION SUGGESTION S—used in recessed ceiling fixtures 
with the lamp at focal length, with concentrating patiern, LENSLITES provide 
high intensity concentrated beams for accent lighting in stores, restaurants, etc. 

When the lamp is moved closer to the lens, or with wide or extra-wide 
angle patterns, the beam spreads proportionately. This creates soft lighting 
effects for restaurants, banks and cocktail lounges. 

By offsetting the lamp, light beam offsets up to 20° are possible. This is 
particularly desirable for display lighting and for special effects. 


i RENNER OE 


CORNING GLASS WORKS, Dept. EC-7, Corning, N. Y. 
¢ oO ig N I N G G L A Ss Ss wo R e Ss Please send me Bulletin LS-9, describing PYREX® brand 


CORNING, NEW YORK Lenslites. 


Name 


SS EE 


Cning meant research, ie Glatt we 


VISIT THE NEW CORNING GLASS CENTER @ Address 
City — " . 





ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . JULY, 1952 55 





as fundamental as 


counter Lops i. 

















Without working surfaces a kitchen fails in one of its 

chief functions. And without built-in telephone raceways, walls, 
too, are functionally incomplete. Raceways conceal 

telephone wires, a fact which impresses clients and protects walls 
and woodwork. They mean extra profits for you since costs 
usually involve only a few lengths of conduit and a few hours labor. 


You'll find it’s good business to consider good looks. 


BEELE TELEPHONE SYSTEDNI 





There’s a Citi tee ge) °4 | 


To Supply Dependable Power 


CE-645-R 


| 


POLYPHASE 


Type SC—OPEN PROTECTED 
— General purpose motor — meets 
the needs for most installations 
where operating conditions are rel- 
atively clean and dry. The top half 
of the motor frame is closed to keep 
out falling solids or dripping liquid. 


Type SC—SPLASH PROOF 

gives the necessary protection 
where plants must be washed 
down—keeps water out of the 
motor even when a hose is applied 
directly on the frame. Also provides 
protection against rain, snow, sleet 
and ice for outdoor installations. 


Type SC—TOTALLY EN- 
CLOSED FAN COOLED —pro- 
tects against dusts, mist or fog 
detrimental to the vital parts of 
the motor. The inner frame pro- 
tecting the motor is sealed to keep 
out harmful matter. 


Type SC—EXPLOSION PROOF 

protects against atmospheres 
charged with explosive dusts or 
gases. They carry Underwriters’ 
label for specific kinds of hazards 


Type SR—SLIP RING~ wound 
rotor motors are suitable for appli- 
cations requiring low starting cur- 
rent with high starting torque, re- 
versing, or adjustable speed. 


Type SY—SYNCHRONOUS 
MOTORS. suitable for continu- 
ous operation at a uniform load 
for power factor correction. 


\ 


For All Popular Applications 


SINGLE PHASE 


Type RS—REPULSION 
START INDUCTION - single 
phase brush lifting motor suitable 
for applications requiring high 
starting torque with low starting 
current 


Type CSH—CAPACITOR 
START INDUCTION single 
phase motor suitable when high 
starting torque with normal start- 
ing current is required 


Type SP—SPLIT PHASE, IN 
DUCTION single phase motors 
—suitable for light starting duty 


DIRECT CURRENT 


Type DN—DIRECT CURRENT 
MOTORS. suitable for use where 
direct current is available or its 
use desirable 


These illustrations are typical of Century's com- 
plete line of motors. Others available include 
AC and DC motor 


gear motors, generators, 
generator sets. 


Specify the right Century motor for all your 
electric power requirements. 


Popular types of standard ratings are generally available 
from factory and branch office stocks 


CENTURY ELECTRIC COMPANY 


1806 Pine Street 
St. Louis 3, Missouri 
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peres at most. That is why most equip- CRIT 
ment manufacturers specify HEINEMANN 3. 
‘(Citcuit Breakers. With HEINEMANN, the PROTECTION 
instantaneous trip point is always 10 times ZONE 
the rating...high enough to. allow 
harmless, temporary overloads; yet suffi- 
ciently low to provide absolute protection. 
This performance in the critical protection 
zone is far in excess of mere approval 
tests .. . and it is a necessity for adequate 
protection of your equipment and circuits. 


don’t use heat... USE POWER 


hha EC ESAON LEGAL ENOLASE Htc RIO IEA TD 


INSTANTANEOUS TRIP POINT 


\ INSTANTANEOUS TRIP POINT of Heinemann 
New Literature tells the facts Circuit Breakers is always 10 times rated capac- 
7 ity. It never changes. 
Send for your copy of the new, in- 
formative bulletin entitled, ““What 
You Should Know about Circuit 


Breakers’. HEINEMANN ELECTRIC TIME DELAY ZONE provided by change in 
COMPANY, 132 Plum Street, 


Trenton 2, N. J magnetic flux caused by moveable core. Delay 
iMate time is inversely proportional to overload. 


Py ia RATED LOAD is always carried. Heinemann 

Circuit Breakers are fully magnetic . . . employ 

CAPACITY no thermal elements, thus never need de-rating. 
They are unaffected by heat or cold. 


Bb) yr ys 

a fd a ¥ 
o B é 4 

HEINEMANN Circva Breckers...One, two and three pole ...10 milliamps to 100 amperes 
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TYPE pisTRt 
u 
é seavice AND 
BUTT 
gLE pisTR 
. MAIN 
SwiTCcHes 


OLACGH YOUR 
ow-Federal Noark TYPE } 


prices! 


at TYPE “C” 


Install the best and save money too! Meet every 
requirement up to 1200 amps. with the new 
Federal Noark ACI Industrial Type “A” 
Switches. Up to and including 200 amps., ACI 
switches give you all the design advantages 
of the now famous Front-Operated Safety 
Switches and provide a real Type “A” Switch 
at Type “C” prices. 

The new ACI Industrial Switch line — with 
voidable interlock—completely eliminates the 
old Type “C”. Selection is further simplified by 
adding a solid neutral block to each switch 
through 200 amps. Now each and every switch 
within this range meets the requirements of 


four or more switches under the old system. 

The new Front-Operated ACI makes main- 
tenance a cinch. A glance at the man-sized 
handle, even from across the room, tells 
instantly whether the switch is “on” or “off.” 
Coolest operation is assured by the -patented 
fuse holder and by only two joints per pole, 
both under extreme pressure. Maximum safety 
is provided by guaranteed current break, 
special arc mufflers or Rolare snuffers, and 
accommodations for four padlocks. 

Order money-saving ACI Industrial Switches 
from your Federal Noark wholesaler for any 
“A” or “C” specification. 


TYPE “’D” LINE ALSO SIMPLIFIED 





MAIN eave 
macnenic CONTA 
. switcHBOARDs . 
. erncult BREA 


push BUTTON STANV™® 
+ at wine a 
comsinaTion MO 


-—e © THROW 
. peouceo Vor 


SWITCH COSTS! eae 
=. A” ACI Industrial Switches 233 


FEATURES OF FRONT-OPERATED ACI INDUSTRIAL SWITCHES 


7yoRS ANY °" 
i RANGE puLiout SwiTCHeEs 
MANUAL moToR STARTERS 


TAG 





COOLEST OPERATING... There 
are only two joints at each 
pole, both under tremendous 
pressure. As proved by field 
exp ‘rience this 18 the coolest, 
most practical type of switch- 


blade construction. 


safest... All 100 and 200 
amp., 230V. Federal Noark 
Front-Oper ited ACI Industrial 
Switches have arc mufflers 
Patented Rolarc Snuffers are 


used on all 575V. switches. 





COOLEST OPERATING... Pres- 
sure spring of the patented 
fuse holder is located in block 
under fuse where unaffected 
by fuse heat. No screws to 
vibrate loose or to forget to 


tighten. 





SAFEST . . . Man-sized, stream- 
lined handle smoothly and de- 
pendably snaps the switch to 
on”, “off”, or “cover open” 
position. Handle can be locked 


with as many as three padlocks. 





SAFEST... This is the only 
visible blade switch with the 
operating cross bar beneath the 
switch blades. The operator is 
safeguarded because contact- 
ing blades are always forced 


open. 





EASIEST TO MAINTAIN ... High 
Pressure Fuse Clamps allow 
ready “pull out” removal and 
“snap in” insertion of fuses. No 
cross bar or fibre hooks inter- 


fere with fuse removal. 








FEDERAL ELECTRIC PRODUCTS 


COMPANY 


50 PARIS ST., NEWARK 5, N. J. 
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KVA Uptegraff indoor Unit Substation Transformer is one of 


il units supplied complete—including switchgear—by Uptegraff 


» mid-western industrial firm. The sturdy design of core and coil 
nbly is clearly evident in the photograph at the left. The strong, rigid 
nk is designed to withstand eight pounds pressure or vacuum. Transformer 
is designed for sealed-tank operation, and a super-sensitive electronic leak- 
detector is used to insure that even the smallest leaks in tanks and bushings 
are completely eliminated. Transformer is rated at 1500 KVA, 2400-480 


ts, 3 phase. 


t 


R. E, UPTEGRAFF MANUFACTURING CO. rewsvivania 
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DON’T CUT THOSE CABLES! 
as TIME AND MONEY BY INSTALLING 

TO PROVIDE 
DISCONNECTING LINKS FOR SECTIONALIZING. 


A SKETCH OR OUTLINE OF YOUR INSTALLATION 
CONDITIONS TOGETHER WITH YOUR 

CABLE DATA Wikt BRING YOU Ovk 
QUOTATION ON SU/TABLE “OL” BOXES 







































































Heavy welded steel boxes with “‘Resistoyl” gas- 
keted covers. Fitted with unit compound filled pot- 
heads for complete protection of cable ends. 
Location of potheads varied to suit installation 
conditions. 

Boxes are filled with oil (or Askarel)—for minimum 
size and best electric characteristics. 

“OL” boxes meet many requirements for non- 
load break sectionalizing and stop joint connec- 
tion of cables up to 66 Kv. 

Send for new Bulletin BA52 on CABLE BOXES. 
(Page 10 lists “OL” boxes rated 15 Kv). 


ELECTRIC SPECIALTY CO. 
7780 Dante Avenue, Chicago 19, Ill. 


Cable Terminating, Connecting and Sectionalizing Devices 
Representatives in principal cities of U.S. A. 
in Conoda — Powerlite Devices, Ltd., Toronto and Montreal 
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Washington Report 





Official Washington’s interests this month are in Chicago—and 
political. But behind the scene back in Washington plans are a-making to 
snap the public’s growing lethargy on defense mobilization back into con- 
cern and action. Regardless of party nominations in Chicago, more emphasis 
will soon be put on completion of expansion goals and military build-up. 

Economists are predicting better business during this second half- 
year period. But mobilizers see a period of extreme tension ahead, lasting 
probably for several years. Russia is now on the defensive in Europe, a new 
role for her. She is calculated to meet this situation by: 1) starting a war 
now, before the West gets stronger; 2) bargaining for a settlement that would 
stop West German rearmament; or 3) increasing tension in an attempt to 
frighten or divert the West. The third move seems most likely. 

To meet this possibility military officials will drive to hold fast 
to the present U. S. arms schedule. This program will probably peak early 
next year at $50-billion to $60-billion, maintain this pace for at least 18 
months. Politics and DPA decontrol measures have lulled the public into 
a dangerously apathetic mood, most mobilizers think 


More copper is now available, due to anticipated increased imports 
Recent decline in world copper prices resulted in a revised Government price 
policy—U. S. manufacturers may now pass on to consumers 80% of price 
differential on foreign purchases between foreign and domestic price 
NPA has increased copper allotments by 16,000 tons monthly to make 
possible foreign purchases up to limit of International Materials Conference 
entitlements. These actions made possible relaxations effective July | 


More copper and aluminum can now be self-authorized by all pro- 
ducers of CMP Class B products, under terms of an amendment to CMP 
Reg. 1, Direction 1. Increases range from 500 to 10,000 Ib. of copper, and 
from 1,000 to 20,000 Ib. of aluminum for certain small users regardless 
of past use, up to 40,000 Ib. of copper and 60,000 Ib. of aluminum for 
large users, provided purchases do not exceed 75% of a large user manu- 
facturer’s base period use. 


Building construction controls were relaxed July 1 by NPA, as a 
result of the improved supply of copper and aluminum. New rules are in 
Revised CMP Reg. 6, Amendment 1, and M-100, Amendment 1. Both 
revisions increase the amounts of copper and aluminum which may be self- 
authorized 


1952 new construction is now expected to total about $32-billion, 
or some 5% to 10% more than January predictions, according to Dept 
of Commerce and Labor Dept. estimates. This prediction assumes no major 
holdup in steel production or copper supply during last half of the year. 


Rapid tax write-off for new or expanded defense facilities has been 
approved for over 11,000 projects involving accelerated amortization in 
excess of $20-billion, under terms of the Defense Production Act. While 
applicatiuns are now on the decline, approvals still total nearly $500-million 
monthly. But NPA recently announced most applications will be denied 
hereafter since most expansion goals have now been met or approved 


Open capacity for defense production is available in the plants of 
3500 small manufacturers, NPA‘s Office of Small Business has announced 
Names and addresses of these firms, as well as the major product made by 
each, were listed by NPA, in an effort to have these idle facilities utilized 
by Federal procurement officials and large prime contractors. 


An OPS Service Trades survey recently resulted in over 230 injunctive 
actions across the country for violations of CPR-34, principally for failure 
to keep and file records and reports as required. 
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with DURASHEATH 


ALL-PURPOSE DURASHEATH” can be used for every type of power 
and lighting application. In combined duct, aerial and direct-burial 
use, Durasheath effectively resists electrolysis, condensation, 
weathering, sunlight, organic decay, abrasion, and mechanical injury. 


DURASHEATH COSTS LESS to install . . . because it is flexible, easy 
to handle, light in weight. It may be run in one continuous 
length without expensive splicing. It costs less to maintain . . . 
because its tough neoprene jacket can take terrific punishment 
in any use. It costs less to stock . . . because, instead of three 
cables, one — versatile Durasheath -- meets every electrical 
distribution requirement. 


USE DURASHEATH for economy, reliability, and durability. See your 
nearest Anaconda Sales Office or Distributor. Anaconda Wire & 
Cable Company, 25 Broadway, New York 4, New York. 
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the right cable for the job 


‘wire and cable 


for traffic control, airportt 
power and lighting, mines, 
industrial plants, railroads, street 
lighting, and many other uses. 


available in all sizes—from 
large to small—single and 
multi-conductor. 

Trademark 


twhen ordered to CAA 
Soecification L-824 
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Specifications 


SPECIFICATIONS ARE THE LANGUAGE of electrical construction. 
The plans and specifications are the accepted descriptions, conditions and 
rules of the work. The owner, architect, engineer, contractor, distributor 
and manufacturer carry out individual responsibilities within the framework 
they provide. They establish the range of choice or selection; the quality 
of materials and design; the standards of workmanship. A good specification 
also leaves ample room for engineering and commercial initiative. 


THE MASTER ELECTRICAL SPECIFICATION developed in the fol- 
lowing pages is a practical tool for specification writing. It provides the 
framework and, to a considerable extent, the substance of a good specifica- 
tion. It is the fifth and most extensive revision to date of a project initiated 
16 years ago. During this time it has had many comments and criticisms 
which have helped to guide the editors in its revision. 





CONTRACTORS, ENGINEERS, ARCHITECTS and others concerned 
with specification writing, or with detailing more broadly written specifica- 
tions by others, will find this master electrical specification a useful check 
on present practice, a source for expanding or modifying working specifica- 
tions, and a guide for clarifying negotiations and proposals. 


HOWEVER WELL CONCEIVED, specifications can only support the 
engineering concepts they describe and the plans they complement. A master 
specification cannot take the place of experienced engineering, design and 
layout. Nor, no matter how well written, can it eliminate the necessity for 
contracting with firms of known responsibility, skill and experience. 


MINIMUM STANDARDS AND MINIMUM QUALITY can be had 
without specifications. The trend of this master specification, therefore, is 
to describe or suggest the form for describing methods and materials of 
superior quality. In its preparation we must be strictly unbiased with respect 
to the products of particular manufacturers. But for working specifications, 
preference for particular brands, makes and qualities are the very essence 
of good specifying. 





FROM THE ARCHITECT who, at the professional level, writes a 
performance specification around a product he knows and respects, to the 
contractor who must eventually convert his preferences into specific names 
and catalog numbers on the purchase order, product preference eventually 
establishes the quality and characteristics of the electrical job. So the work 
of the manufacturers who display and describe their products, and who seek 
to establish their special worth or superiority, must be considered an impor- 
tant and most useful part of this specification. 























. plus bells, buzzers, horns, sirens 


WHATEVER THE SIGNALING NEED you can get the prope alarm systems 
1ipment fr your local Graybar office. Edwards Lokator all are reliable products made by 
ie-paging or calling systems... Webster intercommunica Call your near-by Graybar Representative f 

te USI sound-powered telephones .. . fire formation on any item 


ng ma 


or complete in- 


Help them TALK, WARN, CALL, LOCATE —at any point 


Clear, fast plant-wide intercommunication speeds your cus- 
tomer’s day-to-day operations ... becomes absolutely vital 
during emergencies. But, before you buy equipment for 
your next communication job, check with Graybar to make 
sure you're getting the right choice of units for long-term 
service. Get the help of an experienced Graybar Signaling 
Specialist in planning the system best suited to the job 
requirements — a system that will save steps, save time, 
save money... perhaps even lives. 

Because Graybar distributes a complete line of signaling 
equipment, you can get all of your needs from a single con- 
venient source. Your purchasing problem is simplified... 
you take full advantage of Graybar’s nation-wide ware- 
housing system... you can be sure of prompt, on-schedule 

PROVIDE FLICK-OF-A-SWITCH PAGING. An Edward deliveries. 
quickly locates personnel at any point thr In addition, Graybar distributes everything electrical 
t for wiring, lighting, power, and ventilation—over 100,000 
items in all. Graybar Electric Co., Inc. Executive Offices: 
Graybar Building, New York 17, N. Y. 


IN OVER 
100 PRINCIPAL CITIES 











°° = 


tu 


Electrical Specifications 


A master specification for electrical construction and 
installation designed for use as a guide, prototype or 
reference in the preparation of project specifications, 
job descriptions, inquiries, recommendations and 
proposals. 


1.1 GENERAL CONDITIONS 5 ] Low voltage switches 


r¢ Stoanda 
Industry Standard Busways and raceways 


Busways with movable contacts 
Multi-outlet assemblies 


2.1 SERVICE ENTRANCES 
2.12 Primary service 
High Voltage ca 


Hazardous locations 
Emergency Lighting systems 
Storage battery system 

4 Secondary service 


ae OT ae ee SS 


Grounding 
Srounding conductors 7.1 SIGNAL, COMMUNICATION AND AUXILIARY 
Grounding large buildings SYSTEMS nan ; : 
Srounding small buildings 12 Television antenna systems 
rounding Assemblies 13 Intercommunicating telephone systems 
14 Sound systems 

15 Paging systems 

3.1 TRANSFORMERS 


Fire alarm systems 


insformer station Siren systems 


Dry type distribution transformer Public telephone systems 


Watchman’s tour system 
Electric clock systems 


Program signal systems 


4.1 PANELBOARDS AND SAFETY SWITCHES 


Service entrance switches 


7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 


Nurses’ calling systems 
Panelboards, fused 

Panelboards with circuit breakers 

Switchboard with circuit breakers 8.1 LIGHTING 

Cabinets : 8.12 Optional equipment 
Motor disconnecting switches 8.22 Fluorescent luminaires 


Fuses 23 General 


24 Luminous ceilings 


ooo 


31 Industrial reflectors 
5.1 FEEDERS 32 Incandescent lamp reflectors 

5.1 iser diagram 41 Fluorescent lamp reflectors 
Carrying capacity 51 Mercury vapor lamp reflectors 


Itage drop 55 Reflector lamps 


co © OO WO © 


Conduit 56 Hazardous area lighting 
Wire and cable 
feeder 
le supports and pull boxe g 9.1 MOTORS AND CONTROLS 
rground distribution l 9.11 Motors 
21 Controls 
22 Remote Control 
6.1 BRANCH CIRCUITS d 31 Motor 


6.12 Lighting circuit 


and control by others 
3 Electronic controls 
é 3 Power circuit 


Ventilation and air conditioning 
€ . Meth ds ft wirin 


Fans 


Cond 


Electric heating 
Unit heaters 
Radiant heating 


10.1 RESIDENTIAL 


11.1 TABLES 
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The General Conditions of a specifi 
cation are usually those applicable to 
all contractors and suppliers. They 
describe the scope of the work, define 
the duties and responsibilities of the 
various parties to the contract, lay 
down rules, legal requirements and job 
procedures 

The “General Conditions of | the 
Contract” published by the American 
Institute of Architects is a widely used 
standard for this portion of the specifi 
cation The following — specification 
paragraphs relate particularly to elec 


trical work and may be inserted in the 





general conditions or presented in the 


<a>} 


electrical specification as amending the 


general conditions 


= 





Scope of Specifications 


The work to be done under 
these specifications shall include 
the furnishing of all labor and ma- 
terial required to complete and 
leave ready for operation the in- 
stallation of the following items, 
in accordance with these specifica- 
tions and the accompanying draw- 
ings: 

(List here each system that is to be 
included in the electrical contract 
such as wiring for lighting: power; spe 
cial systems-radio, telephones, paging 
t If only installation labor is re 
quired tor certain work, so stat 

Much mechanical equipment in- 
volves more or less electrical work 
for installation. The extent of the 
work required as a part of the elec- 
trical contract should be clearly 
defined. 











Standards for Material and 
Workmanship 


All materials shall be new and 
shall conform with the standards 
of Underwriters’ Laboratories, Inc., 
in every case where such a stand- 
ard has been established for the 
particular type of material in 
question. 

















Codes, Permits and Inspections 











The installation shall comply 
with all laws applying to electrical 
installations in effect, with the reg- 
ulations of the National Electrical 
Code where such regulations do 
not conflict with the laws in effect, 


This distribution system shows inclusion of several voltage levels, banked secondary busduct on aia h lati f th 
installation, automatic protective equipment and transfer facilities for bypassing temporary and with the regulations of the 


faults or for segregating sections of the system being altered, expanded or serviced. public utility company. 
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Ceilin 


9 


Wall. 


GRAPHICAL ELECTRICAL SYMBOLS FOR ARCHITECTURAL PLANS 


GENERAL OUTLETS 

Outlet 

Blanked Outlet 

Drop Cord 

Electrica! Outlet; for use only when circle used alone 
might be confused with columns, plumbing symbols, 
etc 

Fan Outlet 

Junction Box 

Lampholder 

Lampholder with Pull Switch. 

Pull Switch 

Outlets for Vapor Discharge Lamp. 

Exit Light Outlet 


Clock Outlet. (Specify Voltage) 


CONVENIENCE OUTLETS 
Duplex Convenience Outlet. 
Convenience Outlet other than Duplex. 
1 = Single, 3 — Triplex, etc. 
Weatherproof Convenience Outlet. 
Range Outlet 
Switch and Convenience Outlet. 
Radio and Convenience Outlet. 
Speciol Purpose Outlet. (Des. in Spec.) 
Floor Outiet 


SWITCH OUTLETS 


Single Pole Switch 

Double Pole Switch 

Three Way Switch 

Four Way Switch. 
Automatic Door Switch. 
Electrolier Switch 

Key Operoted Switch. 
Switch and Pilot Lamp. 
Circuit Breaker 
Weatherproof Circuit Breaker. 
Momentary Contact Switch. 
Remote Control Switch 
Weatherproof Switch. 
Fused Switch 


Weatherproof Fused Switch. 


SPECIAL OUTLETS 

Any Stondard Symbol as given above with the addi- 
tion of o lower case subscript letter may be used to 
designate some special variation of Standard Equipment 
of particular interest in a specific set of Architectural 
Plans 

When used they must be listed in the Key of Symbols 
on each drawing and if necessary further described in 
the specifications 





O@®© 


Oe 
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PANELS, CIRCUITS, AND MISCELLANEOUS 


Lighting Panel. 

Power Panel. 

Branch Circuit; Concealed in Ceiling or Wall. 

Branch Circuit; Concealed in Floor. 

Branch Circuit; Exposed. 

Home Run to Panelboard. Indicate number of Circuits 
by number of arrows. 


Note: Any circuit without further designation indicates a two- 
wire circuit. For a greater number of wires indicate as follows 
(3 wires) (4 wires), etc. 


Feeders. Note: Use heavy lines and designate by number cor- 
responding to listing in Feeder Schedule 


Underfloor Duct and Junction Box. Triple System. 
Note: For double or single systems eliminate one or two lines 
This symbol is equally adaptable to auxiliary system layouts. 


Generator. 

Motor. 

Instrument. 

Power Transformer. (Or draw to scale.) 
Controller. 

Isolating Switch. 


AUXILIARY SYSTEMS 
Pushbutton. 
Buzzer. 
Bell. 
Annunciator. 
Outside Telephone. 
Interconnecting Telephone. 
Telephone Switchboard. 
Bell Ringing Transformer. 
Electric Door Opener. 
Fire Alarm Bell. 
Fire Alarm Station. 
City Fire Alarm Station. 
Fire Alarm Central Station. 
Automatic Fire Alarm Device. 
Watchman’s Station. 
Watchman's Central Station. 
Horn. 
Nurse's Signal Plug. 
Maid’s Signal Plug. 
Radio Outlet. 
Signal Central Station. 
Interconnection Box. 
Battery. 


Auxiliary System Circuits. 


Note: Any line without further designation indicates @ 2-Wire 
System. For a greater number of wires designate with numerals 
in manner similor to—---12-No. 18W-¥/,” (., 
by number corresponding to listing in Schedule. 


or designate 


] 0,b,c Special Auxiliary Outlets. 


Subscript letters refer to notes on plons or detailed description 
in specifications. 
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(In localities where electrical in- 
stallations are governed by muni- 
cipal ordinances.) The contractor 
shall obtain all permits required 
by the of 

-— and after completion of 


ordinances of the city 
the work shall furnish to the owner 
final 
inspection and approval from the 


or architect a certificate of 
electrical inspection department of 
the city of —————. 

(In localities where no ordinance 
governing electrical work is in ef- 
fect.) After completion of the work 
the shall furnish to the 
architect a certificate of 
final inspection and approval from 


contractol 


owner o7F 


the Underwriters’ Inspection Bu- 


reau having jurisdiction. 
Guarantee 
The 


entire 


shall 


system in 


contractor leave the 


electrical proper 
without 
replace 


working order and shall, 


idditional charge, any 
work, materials or equipment fur- 
nished and installed by him under 
this contract which develops de- 
fects, except from ordinary wea 
and tear, within one year from the 
date of the final certificate of ap- 
proval the 


issued by inspection 


departime nt. 


2 
|} Standard 10-foot section 
(Plug-in) 


F 
|} Standard 10-foot section 
(Feeder) 


PASO Weatherproof duct section 
Flanged end 

End closer 

Ebony end 

Panelboard adapter 
Elbow 


Tee 
Cross 


Wall Flange 


Roof Flange 


++FHTITI 


ELECTRICAL CONSTRUCTION 


When a part of the electrical 
system is placed in service prior to 
the date of final approval, that 
particular system or partial system 
shall then commence 
period of guarantee. This guaran- 


its one-year 


tee shall expire one yea after such 
partial 
placed in service, without regard 
to the date when the final certifi- 
cate of approval covering the en- 
tire system is granted. 


*lans and specifications 


systems = o7 systems are 


should pro 


work 


ind 


vide a clear description of the 


ev should be tree of ambiguity 


should limit the range of alternatiy 


materials or methods to definite com 


vercial qualitv standards 


1.31 Industry Standards 


Wherever possible the plans and 
specification should be sufficiently 
explicit to describe clearly and 
exactly the types of material and 
the quality of workmanship de- 
sired. Widely recognized standards 
of practice or the requirements of 
local or national codes which 
apply to the project are usually 
included in the specification by 
reference. 

The wiring plans, and general 
plans as well, should show at their 


TABLE OF BUSDUCT SYMBOLS 


Transformer tap opening 
Transposition 


Expansion joint 

End cable tap box 

End tap switch box 

Center cable tap box 
Piug-in cable tap box 
Plug-in branch run adapter 


Fusible plug-in br. run 
adaptr. 


Fusible switch adaptr. 
(cubicle) 


Duct bends up 


PPeoeteltt rt 


Duct bends down 


AND MAINTENANCE 
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locations all outlets, switches, mo- 
tors, controllers, auxiliary electrical 
equipments, panelboards, service 
equipment, and such special sys- 
tem outlets as signals, telephones, 
clocks, exit lights, etc. The wiring 
plans should show the completed 
wiring details which are in most 
cases complex to indicate 
clearly upon structural plans. 

The specifications should contain 
a complete list of all pertinent 
drawings, and the following is a 
typical specification reference to 
the drawings. 


too 


The following drawings accom- 
pany this specification and 
hereby made a part thereof. 
No. Title 
El Plot plan and undeground 

feeders 


are 


I Riser Diagram 
E: First floor plan 
E Second floor plan 
E Fixture details 
E6 ~~ Service entrance details 

The drawings and specifications 
are complementary each to the 
other and what is called for by one 
shall be as binding as if called for 
by both. 
For 


see page 


preparation of 
230 


Wiring Plans 


Offset 





Circuit breaker adaptr. 
(cubicle) 


EE Section bus bar adaptr. 


=+— Bus bar extension 
-—_C—_1_+ Vacu-break plug 


ses 


a Circuit breaker plug 
+-—aa__, Circuit master plug 


— —. Capacitor plug 


Ground detector plug 
(potentializer) 


Temperature indicating plug 
»-—Es)_ _, Transformer plug 


1952 








2.1 Service Entrances 


Service entrances include the point For primary services and feeders to 1) Number, type, size, and voltage 
of connection to utility service ap substations and transformers, the fol of cables 
) 


paratus, conductors and raceways con lowing items may be covered by the (2) Number, type, and size ot ducts 


necting to the first point of distribu- specifications and conduits 





tion within the building and the main 
disconnecting means 
Service entrances consist of two gen 
eral types -Service head 
1. Primary services—electric service Space for distribution 
purchased metered and connected at 





utility distribution voltage and trans 


formed to utilization voltage by the — ie “a T . sy eo SS 


me | I jn I "” m7 Rig ie 
user | een, ae $ = I ina with plywood 
~*-Max. demand meter 


purchased, metered and connected at nage 5B” ~witowort annie 
utilization voltage Ne: FQ Ey oe 


Primary services are usually economi ~ 7-/0 





2. Secondary service—electric service 


cal only for large properties involving 800 amp. combination switch and current 
heavy power consumption. Secondary transformer pane/ 
service is customary for ordinary com 
mercial and industrial buildings. Util PLAN OF 800 AMP SERVICE -2-3"-6-NO.500 M.C.M 
itv engineers should be consulted to 
determine specific type of service per 
missible under their regulations 

Service installations follow two gen 
eral types 

1. Overhead — services pen con 
ductors run overhead from the utility 
pole to the point of connection 

2. Underground services—service con 
ductors carried underground from the 
utility pole or vault to the point of 
connection on the customer's premises 
Continuous 
‘Z ‘iron 94" 


Considerations are usually economic 


ind determined by the type of job 
utility rules and safety requirements 


Primary services and lar secondarv 


services in urban areas are usually un- \ | 800 amp 
or Residential and small cc \ -—" 

derground. Residential and small com oe switch ond 

mercial services are usually overhead i | a current 
Specific ation should indicate the tvpe 1.) transformer 

of service giving the voltage. frequency / 


niet ge pense lso entrance DETAIL OF "Z" IRON ON 
aetails overhead underg mun 1\ es 
REAR OF PANEL 





of conductors, ducts, et 

Service shall be - - - wire - - - 
phase - - - - cycle - - - volts, furnished 
and connected by the - - - Company 
to the point of connection indi- 
cated on the plans. 





2.12 Primary Services 


Primary service requirements vary 
widely with the practices of individual ‘. 
utilitv systems. Consult with the util ile 
ity engineers whenever developing SECTION THROUGH 800 AMPERE SERVICE 
specifications for a particular project 2-3" CONDUITS-6-500 M.C.M. CABLES 


The specification should state by 











whom the service is to be furnished 
and installed Details of a cable and conduit secondary service entrance 
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(2 kv. sub-sfation 


240V.B00A./p bus 


-240 VZN00A3Z$ 


- 





~~, 
b 
~P 





pooooeeres 





Boiler room 





of service busses and switchboard 








Bus duct secondary service to an industrial plant from an outdoor 12-kv substation 


Rodding ducts 
Excavating and back 


ing <« cables \ a) Depth of duct runs 
Soil « 


Backfillin 


manholes b) ondit 


ons 


prootin rf Xposed i ‘ Lid 


cable mav be ne 


cases it 


cables wh special items as 


5 Le-enlorcing concrete 


til t duc stable soil or under tracks 


Amount of conc driveways 


ducts ? Shoring sides of 


Concrete mix Pumping water 


Conduit spacers 


e duct — stall 


if suspend d in 


Method of supportin (number and size) 


envelope 


doors customer's vault as shown. 
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filling 


over 


tamping 


cessary to 


un 


and 


Primary Service: Furnish and in- 
conduits 
between the utility vault and the 


Conduits shall be: 

a. Rigid galvanized conduit. 

b. Impregnated fiber conduit 
properly seasoned and free of de- 
fects. Conduits shall be furnished 
in manufacturers’ standard lengths 
and shall be of uniform wall thick- 
ness. Joints shall be made water- 
proof with an approved com- 
pound. 

c. Asbestos cement conduit of the 
best quality installed and water- 
proofed at the joints according to 
the manufacturer's recommended 
methods. 

Conduits shall be installed not 
less than —— inches below the sur- 
face and shall grade as shown on 
the plans. 

Conduits shall be enclosed in a 
concrete envelope not less than —— 
inches in thickness. 

Example: 

Furnish and install th ee 4-inch 
conduits between the utility vault 
and the customer’s vault as shown 
on the plans. The conduit shall be 
impregnated the 
quality, properly seasoned and free 
of defects, furnished in the manu- 
facturer’s standard length and 
shall be of uniform wall thickness. 
Ducts shall have sleeve joints 
waterproofed with an approved 
They shall be in- 
stalled not less than 24-inches be- 
low the surface and graded away 
from the interior vault. They shall 
be enclosed in a concrete envelope 
not less than 3-inches in thickness. 


fiber of best 


compound. 


2.13 High Voltage Cable 


All high voltage cable shall be 
impregnated, varnished cambric, 
or paper insulated, lead covered 
insulated for voltage and sizes as 
specified or shown on drawings. 

Cable shall be of the very best 
obtainable quality, manufactured 
in accordance with the best accept- 
able practice. All such wire and 
cable shall be in accordance with, 
and conform to the latest require- 
ments and specifications of the In- 
sulated Cable Engineers 
Association. 

All high tension cables exposed 
in vaults, manholes, pull boxes or 
switch rooms or splice chambers 
and all locations not protected with 
conduit shall be fireproofed with 
two wrappings of 3/16-inch thick 
pure asbestos felted tape backed 
with coarse jute cloth and covered 


Power 
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with at least a 3/16-inch thick 
smear coating of asbestos cement. 
The felted tape shall be immersed 
in a solution of asbestos cement 
until it has become thoroughly im- 
pregnated and then wound spirally 
on cable with butted joints and 
without lap except at bends The 
second layer shall be wound 
spirally in the opposite direction. 
The asbestos cement shall consist 
of a chemically neutral powder 
guaranteed to have no deleterious 
effect on the lead covering or braid 
of the cable and to withstand im- 
mersion either constant or inter- 
mittent without effect on the 
fireproofing or the mechanical 
qualities. 

Splices—All high voltage splices 
shall be made with an approved 
splice for the cable furnished, and 
shall be of such quality as recom- 


mended by the manufacturer of 
the cable furnished. Splices shall 
be made by workmen familiar 
with the art of splicing. 

Potheads: High voltage cable 
shall be terminated with potheads 
having the rated voltage and con- 
ductor capacity to accommodate 
the cable used. Mounting shall be 
as required for the conduit system 
installed. Potheads shall be filled 
with compound suitable for high 
voltage service. Care.should be ob- 
served to avoid heating the com- 
pound to a higher temperature 
than that recommended by the 
manufacturer. 


2.14 Secondary Service 


The size, voltage, phase, number of 


wires (2-wire, s-wire, 4-wire), tre 


quency and source of supply should be 


given in the specification and on the 


drawings. Metering sequence and con- 
nections should be described or dia- 
grammed and any special features ex- 
plained. 

Services may be: 

a—Underground 
b—Overhead 

Service entrance conductors shall 
be run from point of connection by 
the utility to the service switch at 
the location shown on the plans. 

a. Service shall consist of (num- 
ber and size) conductors in (size) 
rigid conduit run underground as 
shown onthe plans. 

b. Service shall be (number and 
size) conductors in conduit. 

Conduit shall be run through the 
wall to a standard service ell fitting 
and up on the outside —— feet to 
a service head. The insulating 
cover shall be of a type which sep- 
arates the conductors. Three feet 





Copper spocer 
3°x2" dio 





37 covers 








6-Service lugs 750,000 
/ 2 hole Burndy Hi-press 


ee Service head 


/6-1$ holes 























S"ebony | 
supports 





\ 2%} "bus 


SERVICE SWITCHBOARD (3-9-250V.) 


-6"clearance 
po ccrmenn s tennant 
L4-5"xZ bus 


a 


; 
}y2-500,000 Cm 
Hy -press lugs 


XN 


| 


al om. 
_-tf" 400amp one 
\\, time super 
| /og fuses 
' 
1} } 





-Removoble plate 
oat bus ~-~-~~ 


as SY 


4 ebony a 





F ‘ 
3-800 amp 
Type A fused 
Anife switches 





a — 


SECTION A-A 








Service switchboard has 1,200-ampere buses carried direct to service head. Design has no main disconnect and parallel buses per phase are 
separated by spacers to reduce heating and skin effect losses. 
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Split-secondary system assures service 


burn off and leave equipment at high 


voltage to ground. This would be a 


dangerous condition 


Grounding conductors should be 
so located as to permit as far as 
practicable, the shortest and most 
direct path to the ground clamp. 
Ground connections to plant 
equipment should be made as close 
to current carrying parts as prac- 
ticable and not to separate feet. 

All ground connections shall 
have contact surfaces and 
shall be tinned and sweated while 
bolting. Unless otherwise specified, 
ground cables shall be installed in 
exposed conduit, and connections 
shall be made readily accessible tor 
inspection. Connections shall not 
be made underground or concealed 
in floors or walls. 


clean 


Interior raceway and equip- 
ment: The size of the grounding 
conductor for conduit, cable sheath 
or armor, and other metal race- 
wavs or enclosures for conductors, 
and for equipment, shall be not 
less than that given in the preced- 


ing table. 


Care should be taken that the equip 
ment ground (permanent and continu 


ous bonding 


together of conductor 


enclosures ipparatus frame s and non 
current carrying parts of the system) 
has an impedance low enough to facili 
tate operation of the overcurrent de 
fault 
ground develops into a phase-to-phas¢ 
fault. 


vices in the circuit before a 
In large capacity systems, red 
lead should be used on conduit joints; 
the finish should be scraped off bus 
duct enclosures at joints to assure low- 
necessary, bus 


resistance contact; if 


sections should be bonded with copper 
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continuity. Half of panels are fed from each of two interconnected unit substations. 


cables of at least 25°, the capacity of 


the main circuit; each section of all 


switchboards should be bonded to the 


main grounding bus 


2.52 Grounding Large Buildings 


Transformer tanks, three-posi- 
tion disconnecting switches, cubicle 
framework; ground bus in cubicles; 
cable supports and non-current 
carrying metallic parts of all 
equipment and conduits shall be 
securely grounded by connection to 
a common ground bus insofar as 
practicable and ground bus shall 
be connected to nearest water pipe. 
Ground connections shall not be 
than 1/0 copper, connected 
throughout with clamp fittings. No 
soldered connections shall be used 
in leads. 

The neutral point of all sec- 
ondary windings of all network or 
lighting transformers shall be con- 
nected to a separate grounding 
system. The neutral leg of 
main bus at the various main 
switchboards shall also be con- 
nected to this ground bus at the 
switchboard. The ground bus and 
connections shall be not less than 
500 MCM bare copper wire, and 
same shall be connected to the 
nearest cold water pipe. Connec- 
tions shall be made to this pipe 
with a copper or brass pipe clamp. 
These connections shall be made 
on the street side of the water 
meters, or jumpers shall be in- 
stalled by-passing all meters. A 
complete system shall be installed 
for each vault, and same shall be 
in accordance with the latest edi- 
tion of the National Electrical 
Code. All ground conductors, and 


less 


the 


taps from equipment to bus shall 
be made with copper, with as few 
connections as possible. 

Bus shall be continuous without 
joints or splices throughout its 
length. All connections from bus 
to taps, and bus to bus shall be 
made with an approved type of 
solderless connector, and __ all 
grounding conductors shall be pro- 
tected from mechanical injury, and 
shall be rigidly supported. If 
ground conductors are run through 
conduit they shall be securely 
bonded to such conduit at the en- 
trance and exit. All connections to 
equipment or conduit shall be 
made with an approved type of 
solderless connector, and same shall 
be bolted or clamped to equipment 
or conduit. All contact surfaces 
shall be thoroughly cleaned and 
bright before connection is made 
so as to insure a good metal to 
metal contact. 

No ground wires smaller than 
No. 8 shall be used, and all wires 
larger than No. 8 shall be bare 
copper cable. 


2.53 Grounding Small Buildings 


Ground connection § shall be 
made by connecting one end of a 
wire to the neutral service conduc- 
tor at main switch and the other 
end to the cold water pipe where 
shown on plans. Ground wire shall 
be same kind and quality as other 
conductors in the building, shall 
be placed in steel conduit run as 
specified for branch circuits, and 
shall be of a size required by the 
National Electrical Code. Where 
the ground connection is made to 
the water pipe on house side of 
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Ground Cable Connection to Cable 
Sheaths at Manholes 


a 


Ground Rod 


~ 


Patterns 


Grounding details, like these, should be clearly stated in specifications and shown on accompanying plans 


water meter, a jumper or shunt 
shall be installed around the water 
meter. The current-carrying ca- 
pacity and mechanical protection 
shall be not less than required for 
the grounding conductor. Where a 
grounding conductor runs through 
shall be 


metallic conduit, — it 


securely bonded to the conduit at 
the entrance and exit and the con- 
shall be fitted with a bolted 


clamp to secure same to water pipe. 


duit 














Grounding cable: Lead sheaths 
of underground shall be 
bonded together and grounded at 
manhole. Primary under- 
ground feeder systems shall include 
a 500,000 CM bare conductor in- 
stalled in the duct system and con- 


cables 


each 


nected to a driven ground rod in 
each manhole and to underground 


water piping as shown on the 


drawings. 
metal clad 


Grounding assem- 


blies: Provide a ground bus with 


a cross-section equal to at least 25 
of the capacity of the largest cir- 
shall be bolted 


securely to the bus. 


cuit. Housings 


2.54 Grounding Assemblies 


] 


used 


Driven grounds are wher 


{ ! 
’ rouUnait 


ivailabl 


Grounding shall be accomplished 
by means of “grounding assem- 


blies.”. The single rod assembly 
shall consist of one —— ground rod, 
—— inch diameter and —— feet in 
length; a —— clamp at the top of 
each rod; and a bare stranded cop- 
per conductor from the clamp to 


the equipment to be grounded. 
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The _ three-rod assembly shall 
comprise three —— ground rods, 
each —— inch diameter 
feet in length, spaced in the form 
of an equilateral triangle with rods 
6 feet apart; a clamp at the top of 
one rod; a bare stranded copper 
conductor from one of the clamps 


and —— 


to the equipment to be grounded; 
and a bare stranded copper con- 
ductor circling the three rods and 
brazed to each one. Upper ends 
of the rods shall terminate 6 inches 
above the established grade. 
Grounding conductors forming 
the loop of the three-rod assembly 
the lead the three-rod 


and single-rod assemblies shall be 


and from 


bare stranded cable in- 
stalled 2 feet 
the rod to which i 


copper 
underground from 
is attached, to 
the structure o1 equipment to be 
grounded. The grounding conduc- 
tor shall be brazed or bolted to the 
structures or equipment as directed 
by the engineers. 

The _ resistance the 
ground cable and absolute earth 
shall not exceed —— ohm and shall 
the 
personnel) 
equipment is placed in operation. 


between 


be measured in presence of 


(authoritative before 
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3.1 Transformers 


3.11 Transformer Stations 


Pranstormer installations permit the 
use of higher distribution voltages 
stepped down to utilization voltages at 
or near load centers. They may also 
provide lighting and small tool volt- 
ages from higher voltage power dis 
tribution systems 

Iwo developments have greatly ex 
panded the range of practical applica 
tion of transformers in interior wiring 
systems: 

a. The metal clad unit power 
center or substation, a combination 
of transformers and switchgear fully 
self contained and protected and de 
signed for free standing installation 
in industrial plants and large build 
ings without vault protection. 

b. Dry type distribution transform 

ers which require no special enclo 

sures and may be installed in prac- 
tically any indoor location 

Transformers may be installed to op 
erate on primary feeder distribution 


systems of various voltages 


Installation design details must con 
form to the National Electrical Code 
and local or state regulations. They 
must also meet the approval of the 
power supply company. 

Types of stations which may be con 
sidered are: 

a. Single stations supplied by pri 
mary service conductors. 

b. Master stations supplied by pri 
mary service conductors, and which 
in turn supply two or more trans 
former substations located in various 
parts of the customer premises. 

c. One or more transtormer sta 
tions located in various parts of the 
customer premises, all served by a 
primary distribution network. 

d. Unit substations designed for 
installation within buildings with 
out vault protection. 

Transformer stations may be lo 

cated: 

a. In metal clad unit substations. 

b. Upon the building roof. 

c. Attached to the outside of the 
building. 


d. Placed on the ground in suit- 
ably guarded enclosures or in under- 
ground vaults. 

e. Installed above the ground 
upon poles or other approved sup- 
porting members. 

f. In one or more approved rooms 
or vaults in the building. 

g. On balconies or elevated plat- 
forms above load centers. 

h. Along walls or between col- 
umns near working areas. 

i. In basements beneath produc- 
tion floors. 

The principal electrical require- 


ments to be described are: 


a. Interrupting capacity of — pri- 
mary switchgear. 

b. Size, capacity of transformer. 

c. Disconnecting devices. 

d. Lightning arresters. 

e. Grounding networks. 

{. Secondary control devices. 

g. Service and inside wiring, clear- 
ances, bus structures. 

h. Control and metering trans- 
formers and connections. 


VOLTAGE DESIGNATION OF ELECTRICAL SYSTEMS AND RELATED EQUIPMENT VOLTAGE RATINGS 


Note the preferred voltages for new installations. 


Nominal System Generator Rated 


Voltage Voltage 


Transformer Transformer 
Secondary Primary 
Rated Voltage Rated Voltage 


Motor 
Rated Lamp 
Voltage Rated Voltage 





Single-phase 


120 or 120 24€ ] or 120 240 
240 or 120 240 240 or 120, 240 


Three-phase 
120 120 
*208Y 120 208Y 120 
240 240 
"480 480 
600 600 
*2,400 400 
*4,160 4,160 
4,800 4,800 
*6,900 6,900 
11,500 11,500 
12,000 12,500 
13,200 13,800 
*13,800 13,800 
22,900 
34,400 
43,800 
67,000 
110,000 


120 or 120 240 120 
240 or 120, 240 240 


120 120 
208Y, 120 208 or 120 
240 240 
480 480 
600 600 
2,400 2,400 
4,160 4,160 
4,800 4,800 
6,900 6,900 
12,000 12,000 
12,000 12,000 
13,200 13,200 
13,800 13,800 
22,900 

34,400 

43,800 

67,000 

110,000 


115 118 or 120 
230 236 


110 118 of 120 
110 208 or 118 of 120 
220 236 
440 265 
550 
,300 
4,000 
,600 
6,600 
11,000 
11,000 
13,200 
13,200 


“In new installations, or wherever a selection of voltage can be made, these are the preferred system voltages. 
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translormers 
solation, and 


surn-out 


Power Centers 


Power centers shall be designed 
indoor) installa- 
Each shall consist of 


for (outdoor or 


tion, trans- 
coordinating com- 
high-voltage and 
low-voltage switchgear, installed in 
the feeder dia- 


locations shown 


forming and 


binations of 
accordance with 


gram and at the 
Transformers shall 
be rated in accordance with stand- 
A.LE.E., with capacities 
kva and 
capacities with forced cooling of 

~ kva. Transformers shall be 


designed for 3 phase 60 cycle op- 


on the plans 


ards ol 


when self-cooled of —— 


eration, with one incoming 3-wire 
volts and two (or 
grounded- 
volts. Au- 
feeder voltage regulation 
shall be within plus or minus 10°%. 


circuit for —— 


more) outgoing 5-wire 
neutral circuits for —— 


high voltage circuit 
connections shall consist of a 3-pole 


Incoming 


2-position (open-close) disconnect- 
ing switch and pothead with uncut 
wiping sleeve arranged for bottom 
connections. This switch shall be 
key interlocked with the feeder 
circuit breaker to prevent it from 
interrupting load current. Equip- 
ment shall have —— kva interrupt- 
ing capacity at —— kv, —— amps. 
bush- 


(or it shall consist of cover 


Power tre to 


ings with connectors; or externally 
operable gang-operated switch. In- 
clude characteristics and ratings, 
oil or air insulated, load or mag- 
netizing current break, fused or 
unfused, etc.) 

Incoming circuit connections 
shall also include strain frame 
mounted on cover of transformer 
for dead-ending the high-voltage 
incoming lines. 

Voltage transformation section 
shall be rated for ——/—— kva, oil 
insulated (or Askarel filled, or air 
cooled, etc.), 3-phase 60-cycles, —— 
volts delta primary, —— volts wye 
secondary, with solidly grounded 
neutral. 

High voltage windings shall be 
provided with 2!2°) taps, 
above and two below normal, with 
externally operated manual tap 
changer handle arranged for pad- 
locking in each position. Taps 
mav be changed only when trans- 
former is de-energized. They pro- 


two 


vide means for adjusting to average 
supply voltage. 

Automatic tap-changing equip- 
ment for operation under load 
shall be installed on low voltage 
side to maintain constant voltage 
on low-voltage terminals (or some 
point on the feeder). 

Voltage transformation section 
hall include contact-making volt- 
meter, line-drop compensator and 
necessary auxiliary control mount- 


He 


each with 3-500 MCM cai 


SPS a=- 


- 
45-2°C OL P-090 6 £4 


ed on a hinged steel panel within 
the unit substation. A_ rotary 
switch for selecting automatic or 
manual control shall be provided. 
Current transformer for line-drop 
compensator will have 0.2-amp 
secondary and be located under oil 
in the transformer. Potential for 
the contact-making voltmeter shall 
be obtained from a potential trans- 
former in the switchgear and 
power to drive the mechanism from 
the switchgear control power trans- 
former. An operation counter and 
position indicator shall be in- 
cluded. Reactance portion of the 
line-drop conpensator shall be pro- 
vided with a reversing switch for 
parallel operation with other units. 

Gas-oil sealed tank shall be 
equipped with drain and sampling 
valves, filter press connections, 
magnetic oil gauge with alarm con- 
tacts, relief diaphragm, ground 
block and top-oil dial type ther- 
mometer. It shall also have name- 
plate, delta-wye terminal board, 
neutral bushing, provision for fu- 
ture addition of automatically 
controlled fans to give continuous 
overload rating of —— kva. 

(If transformer is air cooled, 
transformer shall be of the dry 
type, insulated with Class “B” ma- 
terial and shall carry full rated 
load continuously without exceed- 
ing 80° C rise above an ambient 
temperature of 40° C when cooled 


Lg tie to s U < 
each with 3-500 Mi I 
neutral cable (825-502)-» 























ture (OOO %va unit 
totion '(825-P2 








7500 MoM a ¢ 
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Vault layout for a manufacturing plant contains a 1000-kva unit substation for power and a 500-kva unit substation for lighting, with space 
provided for the possible future addition of additional units 
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by natural air circulation. Trans- 
former shall be enclosed in sheet 
metal case which shall match and 
line up with the high- and low- 
voltage switchgear. Taps shall be 
brought to a terminal board ac- 
cessible by removing a panel.) 

Outgoing feeder switching sec- 
tion shall include —— potential 
transformers, drawout type 

120 volts, with fuses of current- 
limiting type (for reclosing relay of 
transformer secondary breaker and 
load-ratio control equipment); Py- 
ranol control power transformer 
115 230 with drawout 
fuses of the current-limiting type 
main breaker 
and load ratio control equipment); 
115 volt 250 watt heater, and light 
switch, light outlet and conveni- 
ence outlet receptacle. 

Outgoing shall 
also include oilless circuit breaker, 
vertical lift, -— amps, ——kva in- 
terrupting capacity, 220 volts ac 


volts 


(for power circuit 


feeder section 


rectifier solenoid operated, neces- 
sary auxiliary switches, latch check- 
ing 
current relays, reverse-power relays, 
Breaker shall 
mechanical 


switch, control relay, over- 


etc. be complete 
with 
mary and secondary disconnecting 


interlocks, pri- 
devices. 


Low voltage feeder switchgear 


shall consist of —— radially con- 


nected circuit breakers, —— volts, 
—— amp interrupting capacity, 
manually operated, drawout type, 
mounted in dead-front steel hinged- 
front with remov- 


able rear plates, copper busses and 


« ompartments 


for bolting to other 
the field 


integral unit. Drawout low-voltage 


provision 


sections in to form an 
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breakers shall be equipped with 
safety interlocks to prevent with- 
drawal or insertion breakers 
when they are in the closed posi- 
tion, manual trip buttons, external 
visual indicators showing breaker 
position, arc quenchers and_ in- 
sulated closing handle for manual 
operation. 


of 


3.12 Dry type Distribution 
Transformers 


Individual dry type 


the general purpose 


volts) are most frequently 


taking 


lance | 


dustrial applications tot 


special appl 
I I 


mg oF 


power circuits of 240, 480 or 600 vo 


Normal 1 


500-kva 


from I4-kva 


run 


Their 


DN 


ttings 


ibout idvantag 
being recognized 


users ot 


] 


close to 
tention 
THhinhate 
tave 


powe 


NSULATEC 
AND C 


MAIN BUS 


ONNECTIONS 


at a lower uti 


and sec 


for small motors 


reduce costs 


copper 
proved voltage regulation 


Dry type units cannot exp! 


reduce fire hazards to a minim 


are small in size, light in 


do not require the constru 


vaults 


dry twpe tral 


In locating a 


thought should be given to ac 


ty, ease of Inspection, sur 


structural 


humidity. Since these 


upon the surrounding 


clean, dry air is 


essent 
idequate ventilation 
possible filtered an 
mended. Surroundi 
suc! that the averag 


iture does not exc 
formers should be 


fall 


mospheres, Corrosive 
i 


cannot on th 


must be absent I 


drv tvp 


circulation | 


be separated from on 


to 3-leet, de pe nding 
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Typical load center consisting of liquid-filled transformer, high voltage switchgear and 
auxiliary unit with circuit breakers can be located close to the point of requirement. 


ind, also, they must be separated from 


walls and partitions 


2 


secause tl 


thei 
liquid-filled 


should not be 


noise level is higher 


than transformers, dry 


type units installed in 


places where the noise would be ob 


jectionable, such as in ofhces 


Small dry type transformers can 


specified for either single-phase or 


i-phase use In general, single-phase 


units are less expensive and more 


idaptable, but three-phase units are 


used when 3-phase 208-volt power is 


required for the operation of small 


Mmowors Single phase units ire con 


nected line-to-line on a 460-volt svstem 


ind arranged for 120/240 three-wire 


Three 
ire connected delta on the 
ind 2084 


m the secondary 


120-volt 3 ph is¢ 


With 


voltage taps now available in the pri 


{-wire on the secondary side 
mary windings of dry type units, these 
units can be used to deliver almost ex 


act voltage requirements, 


Transformers 


Distribution transformers shall 
be air insulated and air cooled, 
—— phase, and shall transform —— 
volt, —— phase, —— cycle, —— wire 
current on the high side to —— 
volts, -— phase, —— cycle, —— wire 
current on the low side. Capacities 
shall be as shown on accompany- 
ing plans and schedules. Units 
shall be conventional (completely 
self supporting, subway, etc.) type, 
suitable for indoor (outdoor, vault, 
etc.) service and shall be arranged 


for wall (pole, floor, etc.) mount- 
ing as s! own on the plans. Four 
212%, taps shall be provided on 
the high voltage windings, two taps 
above and two taps below nor- 
mal. 

High voltage bushings shall be 
stud (pothead, wiping sleeve, etc.) 
type, cover (or sidewall) mounted. 
Low voltage bushings shall be stud 
(etc.) type, cover mounted. All 
bushings shall have suitable gaskets 
to provide a tight fit. 

Transformers shall be guaran- 
teed against load and total losses, 
and the limiting dimensions and 
net and shipping weights, also the 
regulation at 100% and 80% 
power factor shall be given. Test- 
ing shall conform to A.S.A. trans- 
former standards, and units must 
meet all A.S.A. Acceptance tests. 

Individual high-voltage and low- 
voltage coils shall be wound on 
separately formed barriers in order 
to facilitate removal of the coils 
in case of repairs being required. 
Windings shall consist of copper 
coils suitably insulated, thoroughly 
dried and vacuum treated. 

Core shall be manufactured of 
high-grade non-aging  sheet-steel 
laminations, properly annealed, 
treated and insulated from each 
other in accordance with approved 
practice. 

Nameplate shall list make, serial 
number, type, style, form, kva, 
voltage ratings, percent taps, cycles, 
phase, polarity and impedance. 


4.1 Panelboards and Safety Switches 


4.11 Service Entrance Switches 


Service shall 
installed as 
shown and described in the plans 
and riser diagram. Switches shall 
be rated and approved as suitable 


entrance switches 


be furnished and 


for use as service equipment. 

Service switches shall 
comply with the requirements of 
the Underwriters’ Laboratories and 
of the National Board of Fire Un- 
derwriters for enclosed switches or 
for service equipment and each 
switch shall manufacturer's 
name and the Underwriters’ Labo- 
ratories’ label. 


entrance 


bear 


Enclosures shall be 
of suitable material and design for 
the surrounding conditions. 


Fuse types shall be so interloc ked 
with the external switch handle 
that the door cannot be opened ex- 
cept when the switch is in the “off” 
position and that the switch can- 
not be placed in the “on” position 
except when the door giving access 
to fuses is closed. Further, when 
this door is open no uninsulated 
live metal terminal or other live 
metal parts whatsoever shall be ac- 
cessible. (Indicate whether switch 
shall be provided with meter trim, 
meter test facilities, etc.) 

Service switches shall be type A 
construction with quick make and 
quick break operation. 

Service entrance breakers: The 
service entrance switch shown shall 


be of the enclosed circuit breaker 
type. Breaker shall be manually 
operated, trip free and designed so 
that all poles open simultaneously. 
Overload tripping mechanism shall 
be (thermally operated, magneti- 
cally operated) and arranged to 
provide effective sealing against 
tampering. Breakers shall be ap- 
proved by the Underwriters’ Labo- 
ratories, Inc., and acceptable under 
the regulations of the local utility 
for service entrance use. 


4.12 Panelboards, Fused 


Furnish and install as shown on 
plans and indicated in the riser 
diagram distribution and branch 
circuit panelboards equipped with 


82 ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . JULY, 1952 





switches and fuses of the capacities 
noted. 

Panelboards shall be dead front 
and enclosed in a code gauge steel 
box. Trim shall be flush or surface 
type as shown. Doors shall be 
equipped with spring latches. (In- 
dicate whether locks are required 
and whether locks should be identi- 
cal for all panels.) 

Panelboards shall be of standard 
types and the product of estab- 
lished manufacturers. The capacity 
of switches and fuses shall be as 
shown. Each circuit shall be pro- 
vided with fuses in all poles except 
neutral. 

Pull out type switches shall be 
dead front when closed and fuses 
shall be dead in the open position. 
Branch circuit panels shall be dead 
front with switches and _ fuses. 
Switches shall be heavy duty tum- 
bler type. 

a. Distribution panels shall be 
unit construction dead front safety 
type. Switches shall be quick make 
and quick break. Fuses shall be 
accessible only when the switch 
is in the open position. 

b. Distribution panels shall be 
unit construction dead front with 
pull-out type fusible circuits. Fuses 
shall be inaccessible until com- 
pletely cleared from contact with 
the mains. Units shall have provi- 
sions for testing fuses. 


4.13 Panelboards with Circuit 
Breakers 


Branch circuit panelboards shall 


be the dead front safety type 
equipped with circuit breakers. 
Bus bars shall have lug connec- 
tions for attaching feeders and ar- 
ranged for wire mains and two 
wire branches, unless otherwise 
noted on drawings. The grounded 
side of each branch circuit shall be 
fed direct from the neutral bus 
bar. The circuit breaker shall con- 
trol the ungrounded side. 

Distribution panelboards shall 
be of the dead front safety type 
equipped with circuit breakers. 
Bus bars shall have lug connections 
for attaching feeders. The sizes of 
circuit breakers shall be as noted 
on drawings and unless otherwise 
noted shall be double pole for 3 
wire single phase or 3 pole, for 4 
wire, 3 phase 208 volt circuit 
breakers, with the neutral con- 
nected to common bus bar. 


Circuit breakers shall be of the 
(thermal, thermal-magnetic, hy- 
draulic-magnetic) type. 


4.14 Switchboard with Circuit 
Breakers 


Switchboard shall be the dead 
front safety type consisting of 
panels and circuit breakers of the 
number and sizes shown on the 
drawings. The construction shall 
consist of a structural or formed 
steel frame carefully built into a 
rigid structure which shall main- 
tain its alignment and not be dam- 
aged in shipment or erection or by 
stresses resulting from short cir- 
cuits. The frame shall be com- 
pletely enclosed on front and sides 
with sheet steel plates. Adequate 
ventilation shall be provided. A 
pull box of the same type of con- 
struction shall be provided at the 
top of each switchboard which 
shall match the switchboard in di- 
mension and finish. Bottom of pull 
box shall be non-combustible in- 
sulating material and cables to cir- 
cuit breaker studs dropped verti- 
cally through individual openings 
in bottom to their respective studs. 
Switchboard shall be sectionalized 
to permit access to the breakers. 

Buses on switchboard shall be of 
hard drawn copper of 987 con- 
ductivity. Connections shall be 
bolted and laminations interleaved 
to secure Maximum contact areas. 
All laminations shall have a 4 
inch space between them. All 
buses and circuit breaker stub con- 
nections shall be of such size as to 
limit the temperatyre rise to 30° C, 
when carrying full-load current at 
room temperature, but not to ex- 
ceed a current density of 1000 
amperes per square inch. Buses 
shall be arranged for distribution 
as shown on drawings. 


4.15 Cabinets 


All cabinets shall be made of 
sheet steel. Cabinets for panel- 
boards shall provide proper space 
for all wires and connections. 

Cabinets for telephone terminal 
strips and connection points shall 
be of sizes and depths noted on 
plans. 

Cabinets shall be of standard 
make and shall bear the manufac- 
turer’s name plate or stamp and 
the Underwriter’s Laboratories’ in- 
spection label. 


Fronts for flush cabinets shall 
consist of sheet steel frame and a 
hinged door with catch and lock. 
Frame shall be about 5 inch larger 
than cabinet on all sides and shall 
be set with its back flush with the 
finished wall. 

“Telephone and signal cabinets 
for surface mounting shall be 
equipped with a door hinged 
directly to cabinet. Door shall be 
made of one piece of sheet steel 
and shall have a %4 inch flange 
around all edges shaped to cover 
edge of box and equipped with 
catch and lock. 

Lighting and power cabinets for 
surface mounting shall be equipped 
with a sheet steel frame and hinged 
door with catch and lock. Frame 
shall be the same size as cabinet 
and shall completely cover wiring 
gutter. 

Each cabinet shall be furnished 
with a catch and flat key lock. All 
locks shali be fitted to the same 
key. Furnish keys for each job. 

All cabinets shall have proper 
means for securing, supporting, 
and adjusting the panelboards and 
fronts. Cabinets shall be arranged 
to provide a wiring gutter not less 
than 3 inches wide for panelboards 
up to 31 inches high and not less 
than 4 inches wide for larger panel- 
boards. 

Lighting and power cabinets 
shall be installed with tops 6-feet 
6-inches above floor, and telephone 
cabinets shall have bottom just 
above baseboard. Telephone and 
signal cabinets in ground floor 
shall be installed with tops 6-feet 
6-inches above floor, unless other- 
wise noted on drawings. Those in 
finished spaces shall be set flush in 
walls and those on unfinished walls 
or where shown on drawings shall 
be set exposed. All cabinets shall be 
rigidly secured in place. All cabi- 
nets shall have fronts straight and 
plumb and arranged so that panel- 
boards will be centered in door 
opening. Telephone cabinets over 
30 inches wide shall have double 
doors. 

Double-pole, 2 blade for 3 wire, 
single phase or 3 pole, 3 blade for 
4 wire 3 phase, 250-volt switches 
with neutral connected to common 
busbar at top of panel will be ac- 
ceptable for distribution panel- 
boards when grounded neutral 
systems are installed. 
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The mains of panelboards shall 
be furnished with lugs only unless 
otherwise indicated. 


4.16 Motor Disconnecting 
Switches 


Safety type motor disconnecting 
switches shall be Type A enclosed, 
230-volt noted, 
rated in horsepower capable of in- 
terrupting the locked rotor current 
which it is to be 


unless otherwise 


of the motor for 


which current will be as- 


sumed six times the rated full load 
current. 


used, 


5.1 Feeders 


5.11 Riser Diagrams 


, 
w and power feeders should 


i riser diagram giving th 
number of 


loca 


conduit, size and 


conductors ype of insulation, 


tion of pull boxes, tapes and terminals 


method of support and routing details 
Vhis 
+} 


d on the 


information can ¢ her | de 


riser Giagram of 


included in a tabular 


specifications and de 


I 
terminal points 

Distribution inside the building 
shall be 3-phase 440-volts 60-cycles 
wire ac for power and 3-phase 
i-wire 120/208-volts for lighting. 
the 
feeders 


switchboard, 
and 


From main 


separate for power 
light shall be run and connected to 
the various cabinets, panels and 
switches throughout the building 
the 


Feeders shall be of sizes and types 


as shown on riser diagram. 
of wire as shown on the drawings 
and shall be installed in steel con- 
duit run exposed on racks sup- 
ported by hangers secured to struc- 
tural beams and slabs. Cable sup- 
ports in riser shafts shall be of the 
split wedge type construction, as 
manulactured by 


Any 
ings shall be checked with the su- 


or equal. 


deviations from the draw- 


pervising authorities and with 


other mechanical trades to avoid 


interference. 
Wherever practical, feeder 

shall 

out splices between terminals. 


shall 


contained in the same raceway 


con- 
with- 
All 


he 


ductors be continuous 


conductors of a. circuit 


4.18 Fuses 


Protective devices for circuits not 
over 125-volts to ground and not 
over 30-ampere capacity shall be 
of the plug type and shall be of 
such a type and so designed as to 
be subject to tampering or bridg- 
ing only with difficulty. 

a. Fuses shall be one time, stand- 
ard type, accurately rated, as made 
by —— or approved equal. 

b. Fuses shall be of the time de- 
lay type; capable of holding 200% 
load for as made by 
—— or approved equal. 


30° seconds; 


5.12 Carrying Capacity 


Every feeder and subfeeder should 


have a carrying capacity at least sufh 


cient for the current corresponding to 


a maximum demand 


load 
the 


Compute the standard for gen 


eral 
load in watts per sq. ft. and the area 


Add to load 


circuit specified 


illumination from standard 


of the space served this 


1000 watts for each 


herein for purposes other than general 
500 watts for each 


illumination and 


spe 


spare panelboard circuit, and any 


cific other load not otherwise included 


5.13 Voltage Drop 


Feeder and subfeeders shall be 
of such size that, at a load corre- 
sponding to the maximum demand 
computed as stated above, the total 
voltage drop from the service en- 
trance to any panelboard will not 
exceed 1.5°%. 

Provision 

iia! is 

der SvVst 

} 


1500 watts on " np bran 


iit installed so tha such incre 


suthei 


ELECTRICAL CONSTRUCTION AND MAINTENANCE 





All other circuits shall be pro- 
tected by cartridge fuses (one time, 
renewable) 

a. Of standard type, accurately 
rated. 

b. Time delay type, capable of 
holding 500°; load for 10 seconds. 
as made by —— or approved equal. 

All such fuses to bear the label 
of Underwriters’ Laboratories, Inc. 
They shall be properly stored and 
protected until installed. 

Spares amounting to one-half of 
a duplicate set of those installed 
shall be turned over to the owne1 
upon completion of the building. 


2) By 


so that 


installing ove 


IsiZ 


the conductors originally 


stalled may be withdrawn at 
ind replaced by conductors 
larger size. 
}) By making suitablk 

installed 


experns » pl 


that additional feeders can b 


it a minimum of wide 

the additional capacity 
Where either method 2 01 is used 

provision should be mad feeder 


distribution center so that 


feeders or new feeders install 
properly controlled and prot 
out involving excessive expen 
modeling the original 
Where 


should ¢ 


quip 


method 3 is used, t 


caretully desig 


the supplementary conduct 


used as separa feeders, not 
ltiple 


rs. Wherever 


mu with the wiein 


these 


supp 


aiers must t 


pass thi rug i 


iccessible places suita 


would be installed when 


tion Is made oO 


5.14 Conduits 


All wiring shall be run in gal- 
vanized rigid steel (or aluminum) 
galvanized flexible 
the contract 


conduit and 


conduit as shown on 
drawings and as hereinafter speci- 
hed. Conduit shall be made of new 
standard weight pipe; each tube 
the steel 


used in manutacture ol 
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Portion of riser diagram indicates arrangement of panels, controls and motors with relation to main light and power switchboard 


conduit being mild steel, having a 


smooth circular bore, with seams 


thoroughly welded, permitting the 
threads. 
Straight conduit shall be delivered 


cutting of clean, true 


to the job site in lengths not less 
than approximately ten (10) feet, 
unless otherwise approved by the 
ngineer in charge. Each length ot 


conduit, including  factory-made 


elbows, shall be threaded on both 


ends and each end shall be reamed 


to remove burrs and sharp edges. 
The pitch and shape oi thread 
shall 


Standard pipe thread 


conform to the American 


Paper shall 


ELECTRICAL CONSTRUCTION 


be constant and continuous for the 
total length of thread. 

Couplings and conduit unions 
shall be of galvanized steel, shall 
have the conventional dimensions 
of the shall be 
with a 


trade and inter- 


nally threaded tapered 


thread at each end to fit the tap- 
ered thread specified for the cor- 
responding size conduit 

All outlet boxes shall be of gal- 
vanived) cast tron 


(or stamped 


aluminum) with conventional 


knockouts of type and size for each 
particular use. Fittings not specifi- 
cally called the 


for on contract 


AND MAINTENANCE 


drawings but required to complete 
conduit runs shall be installed sub- 
ject to the approval of the engi- 
neer. 
rhe 


steel 


all 
includ- 


inside and outside of 
flexible conduit, 
g factory-made 


’ 
all boxes 
bolts 


elbows, and of 


ine luding 


s 


fittings 


and fittings. 


and screws (except 


and other accessories elsewhere 


specified to be made of silicon 
bronze) shall be protected against 
corrosion by an even coating of 
zine applied by the hot-dip process. 
Before galvanizing, all 


shall be The 


surfaces 


cleaned. cleaning 
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process shall leave the surface in 
such a condition that the zinc coat- 
ing will be firmly adherent and 
will be smooth. Galvanizing shall 
withstand standard American T & 
T tests for hotdip galvanizing. 
The inside surface of steel con- 


duit, including factory-made el- 


bows, shall be given a smooth coat 
of baked enamel after galvanizing. 
Enameling and galvanizing shall 
not crack or flake when the con- 
duit is bent at right angles on a 
radius equal to eight times its in- 


BUSDUCT DESIGN CHECK LIST 


The following check list will serve as a guide both in laying out the 


system and in making sure all important data is included 


1. Indicate the system (1 phase, 3 phase, 3 phase 4 


voltage 


2. Work 


from 


3. Make use of standard symbols for both detail! an 


out drawing 


wire, etc.) and 


giving feeder or plug-in duct designations 


floor and elevation building plans 


1 single-line lay 


atest future load anticipated 


existing an 


transformer total 


ners or main 
near r at the 
»wer resistance loss 


anging equip 


sizes and 


1 the 


| motors 


motor 


type 
ype 


welders 


KVva 


switchboard han ner 


minimized v 


number 


same syster 


and load 


d anticipated power fa 


capacities 


that 


center of distributior rakes possible 


nd greater 


ment locatior 


of lugs per 


f possible 


ovens <« 
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side diameter. Enameling and 
outside treatment shall be smooth, 
hard and flexible. 

Where exposed conduit needs 
clamping to the structure, clamps 
shall consist of galvanized mallea- 
ble iron one-hole pipe straps, clamp 
backs, steel bolts of appropriate 
size to fill the holes in the straps 
and clamp backs, and approved 
expansion shields. Clamps shall be 
bolted to the structure or where 
necessary to intermediate steel 
brackets as indicated. No de- 
formed, split or otherwise defective 
conduit or fitting shall be installed. 
Conduit shall be installed with a 
minimum number of joints. 

Where conduit has to be cut in 
the field, it shall be cut square 
using a hand or power hacksaw or 
approved pipe cutter using cutting 
knives. The use of pipe cutters 
with cutter wheels will not be per- 
mitted. The cut ends of the field- 
cut conduit shall be reamed to re- 
move burrs and sharp edges. 
Where threads have to be cut on 
conduit, the threads shall have the 
same effective length and shall have 
the same thread dimensions and 
taper as specified for factory cut 
threads on conduit. Conduits in- 
stalled in the work with threads 
not complying with these require- 
ments shall removed 
placed. 

Conduits 


be and re- 
shall be joined by 
means of couplings or conduit 
unions. Joints shall be set up tight. 
Runs shall be straight and true; 
elbows, offsets and bends shall be 
uniform and symmetrical. Instal- 
lation workmanship shall be of the 
best quality and skill. 

All conduit shall cleaned, 
prior to pulling in wire and cable, 
by pulling a stiff wire brush of the 
size of the conduit through it. This 
cleaning shall remove all foreign 
matter, including water, from the 
All boxes in which the 
conduit terminates shall be cleaned 
of all concrete, mortar or other 
foreign matter and all threads in 
boxes shall be left clean and true 
upon completion of the work. 

Wireways shall be an approved 
type and installed according to the 
recommendations of the manufac- 
turer, complete with all necessary 
fittings, connectors and parts. All 
parts shall be of the same make 
and shall be assembled accurately 
and supported firmly. 


be 


conduit. 
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416-13. 2Kv circu 


ee ET) 


Unit substations with various arrangements of 


Armored Cable Feeders: Feeders 
shall be run in armored cable of 
approved type and manufacture. 
Sizes shall be as indicated on the 
feeder schedule. Cables shall be 
multi-conductor and the sheath 
shall enclose all conductors of the 
circuit. Splices shall be made in 
approved fittings or junction boxes. 
Fittings and connectors shall be 
made up tight to provide a firm 
mechanical connection. 

Cables shall be strapped in place 
on girders and columns, following 
the structural members closely. 
Where cables cross open areas they 
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” 


voit 


+e 
re o> 


L4<¢ “>>, 
Le“ 
» 


Meta! clod 

distribution 

and meter 
Ng unit 


and network distribution systems 


shall be firmly supported by %- 


inch steel wire in the 


manner detailed on the drawings. 


messenger 


5.15 Wire and Cable 


Lhe selection of wires and cables is 


one of the most important in the spec 


ification of an electric wiring system 


The size and routing of the conductors 


determine the ultimate electrical ca 
pacity and energy distribution through 
the project. The quality of insulation 
determines its useful life. 

Code tables designate maximum safe 


current-carrying capacity of conductors 


us 


high voltage, transformer and low voltage equipment may be incorporated into radial, selective 


based on size and type of insulation 


Important economies can often be 


made by selecting insulations capable 
of withstanding 
RH 

On both teeder and 


higher temperatures 


such as 
branch circuits 


voltage drop considerations often re 


quire larger conductors Maximum 


permissible voltage should be 


drop 


determined and the losses allocated 


over the various parts of the system 
\s a general rule, liberal oversizing 
of wires to allow for future loads and 
the best quality of insulation provide 
small 


ultimate values far beyond their 


additional cost 
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1951 CODE DEMAND FACTORS 








Unit Load Lo«d to which 


Per Sq. Ft 
(Watts) 


Type of Occupancy 
Armories and ; 
Auditoriums 
Banks 
Barber Shops and 
Beauty Parlors 
Churches 
Clubs 
Court Rooms 
Dwellings 
(other than Hotels) 
Garages—Commercial 
(storage) 


Hospitals a ; 
Hotels, including apartment 
houses without provisions 
for cooking by tenants 
Industrial Commercial 
(Loft) Buildings _ 


Lodge Rooms 


Office Buildings _ 
Restaurants 


Schools 
Stores 


Warehouses, Storage 


1 


1 


Demand 
Factor 


Demand Factor 
Applies (Watts) 





Total Wattage 


100% 
Total Wattage 100% 
Total Wattage 100% 
Total Wattege 100% 
_Total Wattage 100% 
__ Total Wattage | 00% 
3,000 or less 100% 
Next 117,000 35% 
_Over 120,000 25% 


\”—, Total Wattage _ 


50,000 or less 

Over 50,000 20% 
20,000 or less 50% 
Next 80,000 40% 
Over 100,000 _ 30% 


_Total Wattage _—-100 % 


Total Wattage __100% 


20,000 orless 100% 


Total Wattage 


15,000 orless 100% 
Over 15,000 50 Yo 
100% _ 

100 % 

50% 


_Total Wattage 
12,500 or less 
s Over 12,500 





In any of above occupancies except single-family dwellings and 
individual apartments of multi-family dwellings: 


Assembly Halls 
and Auditoriums 
Halls, Corridors, Closets 
Storage Spaces 


Total Wattage as specified 
for the specific occupancy 





tFor sub feeders to areas in hospitals and hotels where entire lighting is likely 


to be used at 


one time; as in operating rooms, ballrooms, dining rooms 


etc., a 


demand factor of 100 per cent shall be used 


number and type shown on 


Wires and cables the size, 
ine 
the contract drawings and included 
in the accompanying schedule shall 
be furnished and installed as here- 
inafter specified 
ALL wire 


wise specified, shall be 600-volt rub- 


and cable, unless other- 
ber insulated of the heat-resistant 
Ril shall to all of 
the latest requirements of the Na- 
Electrical Code, 
the 


type, contorm 


all 


Conductors 


mect 
ASTM 


thoroughly 


specithcations of 
shall be 
drawn 


tinned = solt copper 


shall 


ahuminum be flame- 
nmrool 


Phe 
lighting or power shall be No 


minimum sive ol for 


12 


wire 


ELECTRICAL 


All branch circuits more than 100 
feet in length shall be No. 10 for 
the entire distance up to the first 
shall 
No. 4, except for runs exceeding 
300 feet, where they shall be No. 
12. Wire sizes No. 14 to No. 8 shall 
be solid except as otherwise indi- 


outlet. Control circuits be 


cated. Wire sizes No. 6 and larger 
shall be stranded, double braid. All 
sizes called for in the specifications 
or shown on the contract drawings 
are American Wire Gauge sizes. 
All sizes of wire and cable shall 
be factory color-coded, with a sepa- 
rate color for each phase and neu- 


tral used consistently throughout. 


The grounded wire of all branch 


circuits shall have a white braid 
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and all connections to single pole 
switches shall be so made that the 
operation of the switch opens the 
outside leg. Cable shall be manu- 
factured by —— since (month and 
They shall be suitably pro- 
from weather damage 
during storage and handling and 
shall first class 
when they are installed. 

Wiring within boiler rooms and 


vear). 
tected or 


be in condition 


incinerator rooms or runs without 
three (3) feet of heating pipes shall 
be Type AVA, impregnated asbes- 
and varnished cambric insu- 
lated. 


Wiring run 


tos 
in basement floor 
slabs and in all runs exposed to 
moisture or weather, lights and 
underground service feeders, such 
as branch circuits to outside shall 
be Type TW waterproof grade (on 
RW, lead covered, etc.). 

The installation of and 


cables include all splicing of these 


wires 


wires and cables to each other and 
connecting them to switchboards, 
receptacles, switches, control boxes, 
lighting fixtures, motors and all 
other electrical apparatus installed 
under 
No 
duit 


this contract. 

wire shall be drawn into con- 
until all) work may 
injury is completed and until 


which 
cause 
permission is given by the supervis- 
ing engineer in writing. Powdered 
soapstone only shall be used as a 
lubricant where necessary. 

Where feeders consisting of mul- 
conductors 


tiple per 


through pull boxes or panels each 


phase pass 
conductor of one phase shall be 
grouped together with the other 
two phases to reduce the reactance 
effect. Limiter lugs shall be pro- 
vided where required by the N. E. 
Code. 
Unless otherwise indicated on 
the drawings or specified, no more 
than the conductors constituting a 
shall be 


single circuit or branch 


drawn in one conduit. 


All 


lighting, 


wires and cables for power, 


control and telephone 
Shall, as far as practicable in the 
judgment of the engineer, be con- 
tinuous from origin to destination 
without running splices in inter- 
mediate pull boxes, splicing cham- 
bers or pull chambers. At the ends 
of and 


sufficient slack shall be left as may 


these wires cables only a 
be required for making proper con- 


There shall 
slack. 


nections. he no un- 


necessary 





In connecting wires and cables to 


apparatus, various methods shall 
be used, depending upon the local 
conditions as detailed on the draw- 
ings. In general, solderless pressure 
connectors shall be used for ter- 
minals, taps and splices for all 
wires and cables except branch 
lighting circuits. Connectors gen- 
erally shall be of the tapered sleeve 
type as manufactured by —— and 
shall be sufficiently large to enclose 
all strands of the conductor. Con- 
fastened 


and shall not loosen under vibra- 


nectors shall be securely 


tion or normal strain. 

Where solid conductors are to be 
directly to the 
without the use of lugs, such as 
lighting switches and 
plug receptacles, the wires shall be 
formed into a loop to fit around 


connected devices 


occurs at 


the screws. 

Where wires and cables are con- 
metallic the 
coated surfaces of the metal shall 
be polished before installing the 
mechanical connector. The lacquer 
coating of the conduits shall be re- 


nected to surfaces, 


moved where a ground clamp is to 
be installed. 

All soldered joints shall be made 
mechanically strong before solder- 
ing and shall be carefully soldered 
without the use of acid, and taped 
with rubber tape to a_ thickness 
equal to that of the insulation and 
then with a covering of friction 
tape in two layers. The braid shall 
be cut back so that the insulating 
tape will bend with the insulation 
of the wire and cable. 

The 
cables shall include the furnishing 
and installing of all hangers, racks, 


installation of wires and 


cable cleats and supports that may 
to make a neat and 
substantial wiring installation in 


be necessary 


all cable chambers, splicing cham- 
bers, cable pits and in such other 
locations as may be required. Mar- 
lin shall be used to hold the wires 
and cables together and to the 
racks or supports. 

Each feeder cable in 2 pull box 
shall be 


feeder 


tagged with the proper 


symbol and where 
enter a panel or 
switchboard each cable shall be so 


eve 
tagged. 


two or 
more feeders 
l-inch in 
16-inch brass, with 
stamped numbers and letters !4- 
inch high. Wires and cables of all 


Fags shall be 
diameter, of 1 


branch circuits shall be identified 
by adhesive bands. 


Aluminum Wire 

Wire and 
lated aluminum EC grade, semi- 
annealed, of quality and physical 
characteristics — particularly — de- 
signed for installation in interior 
wiring systems, and approved for 


cable shall be insu- 


the purpose. 

Insulation shall be —— (R. RH, 
T etc.) 

Aluminum 
of the number 
on the (feeder schedule, riser dia- 
gram). Note. The National Elec- 
trical Code states “allowable cur- 


conductors shall be 
and size indicated 


rent-carrying capacities shall be 
taken at 84°, of those given in the 
table for the respective sizes of cop- 
per conductor with the same kind 
of insulation.” 

Splices and terminals shall be 
made expertly in an approved 
manner with approved connectors 
specially designed to be used with 
aluminum conductors. 

Terminal ends shall be stripped 
carefuily to avoid nicking the con- 
cluctors. 

Oxide inhibiting compound con- 
taining abrasive conducting par- 
ticles in’ suspension shall be ap- 
plied forcibly to the conductor and 
shall thoroughly penetrate spaces 
between strands. 


a. Bolted connectors shall be ap- 


proved and specially designed for 


use with aluminum = conductor. 


?500v 200 


Disconnect sw's 











They shall be drawn up tight to 
the recommenda- 
tions. 

b. Connectors shall be of the 
high pressure type approved and 
use with 
aluminum conductors. They shall 
be exact size and set up with tools 
designed to bring uniform pres- 
sure on all sides of the joint. 


manufacturer's 


specially designed fon 


5.16 Bus Feeders 


Bus duct 1 cine used more and 
more r distributing 
power [re t switch 
I 


ir and lighting 


systems and equip 
ment, Composed ‘ t KITS, SUS 


pended by insulators inside steel hous 


ings, it is made im several tvpes and 


Capacities ts plug in low 
impedane { weatherproot feeder 
units lt is ibricated ready to use 


ind easy to install, and provides flexi 


bilitv and convenience, reliability and 


werload protection, and. safety 


i 

Provide a complete system of in- 
terconnected duct runs containing 
bus bars with plug-in current take- 
off devices spaced as indicated by 
single line drawing shown on plans 
and riser diagram. 

Sections are to be made of stand- 
the 
complete assembly shall be rigid in 
and 


ardizved units, so formed that 


construction neat and sym- 


metrical in appearance. 


Angle won frame 


Section A-A 


Underground distribution from outdoor substation to main switchgear inside industrial 
plant is via concrete-sheathed ducts 
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Plug-in busduct may be used to carry power at 440-, 220 


at each manufacturing position through branch circuits and busduct taps 


The duct sections shall be pro- 
vided with standard hangers as in- 
dicated on the plans; however, rods 
or straps for connecting between 
the standard hangers or holes in 
the duct flanges and the building 
structure are to be fabricated and 
furnished on the job by the in- 
staller. 

Interconnection of adjacent cas- 
and shall be 
neatly fitted 
scarf lap joints and all joints or 
splices in bus bars shall be made 
with standard bolted connections. 

Suitable 


ends bus bars 


ne 
ing 


made by means of 


handholes with covers 
are to be provided on both sides of 
each 10-foot section of duct along 
the bus runs permitting accessi- 
bility and ease of bus bar connec- 
tion of adjacent duct sections. 
Bus bars shall be fabricated from 
best grade 98°, conductivity pure 
copper. All contact surfaces shall 
be silvered and shall have maxi- 
mum contact areas and pressures. 
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Current take-off or plug-in open- 
ings shall be so designed as to in- 
sure proper polarization of the 
plugs in respect to bus bars and to 
prevent undue inductive heating. 
Not less than 10 plug-in openings 
shall be provided for each 10-foot 
section. 

Current take-off devices or plugs 
shall be approved design, inter- 
changeable for fuse, switch and 
fuse or circuit breaker type when 
desired. Plugs shall be of ample 
capacity to accommodate their re- 
spective circuits as shown on the 
riser diagram. 


5.17 Cable Supports and Pull 
Boxes 


Cable support boxes shall be in- 
stalled in the riser shafts at the 
levels indicated. These boxes shall 
be built of steel, with removable 


cover secured by brass machine 


Offices 


peta inhale 


and 110-volts through a production area. All three voltages may be made available 


screws and shall be stiffened with 
heavy angle irons. 

Cable supports shall be of the 
double wedge type as manufac- 
tured by ——, or as otherwise ap- 
proved. Cable supports shall clamp 
each individual conductor firmly 
and tighten due to the weight of 
the cable. 

Pull boxes, made of No. 12 U.S. 
gauge steel, shall be furnished and 
installed where indicated and 
wherever else such boxes may be 
necessary to facilitate the pulling 
or splicing of cables and wires. All 
such boxes must be made accessible 
and shall be constructed from ap- 
proved detail working drawings. 
Conduits shall enter these 
through tight-fitting clearance 
holes. Suitable supports shall be 
provided in all pull boxes to sup- 
port feeders passing through the 
boxes so that feeder conductors 
will not remain unsupported for a 
distance greater than 3 feet. Each 


boxes 
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feeder passing through the box 
shall be tagged or designated in 
some other approved manner. If 
tags are used, they shall be of fire- 
proof material. 

Covers of boxes shall be de- 
signed for quick removal. When 
the system is finished, the boxes 
shall contain no openings except 
those carrying cables. 

Wherever possible, steel barriers 
shall be furnished and _ installed 
between each group of feeder cir- 
cuits. All pull boxes shall be se- 
curely fastened to the building 
structure by approved means. 


Cable Trough 


Where shown on the plans pro- 
vide expanded metal cable troughs. 
The system of cable trough and 
fittings shall be standardized to 
permit easy assembly in the field. 
It shall be possible to change direc- 
tion, elevation, and make branch 
taps through the use of standard 
fittings. Trough and fittings shall 
be of such construction as to per- 
mit the use of trough lengths 
which have been cut in the field. 
All trough and fittings shall be so 
designed and constructed that the 
finished trough will not 
present any sharp edges or projec- 
tions for contact with the cables. 

Cable trough shall be made of 
flattened expanded metal, formed 
to a channel shape bent on a radius 
of not more than 14”. The stand- 
ing sides shall be trimmed with a 
binding edge of No. 16 gage steel, 
spot welded at intervals to the 
mesh. The standard troughs shall 
be eight feet long. The trough and 
fitting widths shall be of standard- 
ized dimensions to permit future 


system 


expansion using stock parts. 


5.18 Underground Distribution 


Feeck rs 
ground 


based 


ind circuits installed 


misid 


under 
require special ¢ rations 


upon the type of installation 
ynditions 
local practice 
should be 


plot plan 


soil cc possibility of damage 


and Underground sys 


tems 


shown clearly on the 


Runs should be direct and 


straight between manholes and termi 


nal points, clear of roadways and 


separated from other underground 


systems particularly those requiring 


occasional maintenance or repairs 


All conduits run underground 


shall be installed in asbestos ce- 
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Busduct suspension methods include rod hangers, welded channels and busduct brackets. 
Connection of 600-amp ducts to 1350-amp feeders through double-end fusible cubicles. 


ment (or steel, or fiber) conduits of 
the diameters and number of ducts 
specified or as indicated on the 
drawings. 

Conduits shall be installed be- 
low the normal frost line; conduits 
containing high voltage cables 
(over 600 volts) being installed at 
least 30 inches below grade. 

Trenches shall be graded so that 
the conduits will have a fall of at 
least 3 inches per 100 feet towards 
the lower manholes or from the 
high point of the section towards 
the manholes or from building 
towards manhole. 

All conduits containing high 
voltage cables shall be enclosed in 
concrete not less than 3 inches be- 
yond any surface of the conduit. 
Separators shall be used to secure 
a uniform spacing between con- 
duits of not less than 2 inches. 
Concrete shall be 1-3-4 mixture. 

The concrete envelope shall be 
reinforced at all points where con- 


duits cross fill or loose soil, or wa- 
ter, gas or sewage mains. Rein- 
forcement shall consist of one 34- 
inch reinforcing rod between each 
two ducts in bottom layer, and one 
rod laid at each lower corner of 
conduit envelope. Rods shall be 
laid parallel to conduits, centered 
between conduits and placed hall 
way between bottom of conduit 
and bottom of concrete envelope. 
Reinforcing shall extend four feet 
beyond each end of fill or pipe 
main. 

Fiber or asbestos cement con- 
duits shall be mandrilled to insure 
a smooth interior wall free from 
burrs or obstructions that will dam- 
age the cable. A No. 8 B and A 
galvanized steel drag wire shall be 
installed and left in all spare con- 
duits not containing cables. All 
conduits shall be equipped with 
end bells where these conduits ter- 
minate in walls of buildings or 
manholes. 


. » JULY, 1952 





6.1 Branch Circuits 


6.12 Lighting Circuits 


l 


No wire 
shall Ie 
cuit. If 


the panelboi 


EXAMPLE 


Meth 


used 


smaller 


urd 


No. 12 
branch cir- 


than 
any 


the single distance from 


to the first outlet 


exceeds 50-ft. the minimum size of 
10 
between 

Panel- 
that 


wire for this run shall be No. 
size 


12 
located 


minimum 
No. 


so 


and the 


outlets shall be 


boards should be 
no run from the panelboard to the 
100-ft.; af 


in special cases this distance must 


first outlet will exceed 


be exceeded, the loads should be 
reduced or the wire sizes increased 
to prov ide for a voltage drop not 
the 


This paragraph applies to both 


exceeding 2 at last outlet 


two-wire circuits and multi-wire 
circuits. 
Show 


wiring shall be installed to outlets 


windows: Branch circuit 
for show window lighting, the cir- 
cuit capacities to be based upon 
the wattage specified. If there is 
no specified load per outlet given, 
than 200 watts 


a load of less 


for 


not 


each linear foot of show win- 


S YMBOLS 

S- Service 

F- Feeder 

b- Branch circuit 


/240V] 3 W 120/240 v |3wi20/240 | 3wI20/240Vv 
VOLTS 


% OF 
240V, 


120 Vv 
%OF 'y 


% OF 
v VTS | i20v 


240) 


1 of distributing the voltage drop loss over the electrical system from service entrance 


to utilization outlet 
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dow, measured horizontally along 
its base, should be used in deter- 
mining circuit capacity. (N.E.C. 
Section 2116—C-2). 

Case lighting: Branch 
wiring shall be installed to outlets 


circuit 


for show case and wall case light- 
ing, the circuit capacities to be 
based upon the wattage specified 
and the actual or probable lengths 
to be lighted. 

No convenience outlets shall be 
supplied by any two-wire circuit, 
or by any outside wire of a multi- 
wire circuit, that supplies one on 
more outlets for general illumina- 
tion, show window outlets for gen- 
eral illumination, show window 
lighting or case lighting. Outlets 
for flood- 
lighting and convenience outlets in 
the floor 
shall 


show window spot or 


in show window 
controlled 
outlets for 
called for. 
No. 12 
circuit sup- 
plying convenience outlets. Runs 
exceeding 100-feet in length from 
the panelboard to the first outlet 
should be avoided wherever prac- 


or neal 
be 
the 


spaces sepa- 


rately show 
window itlumination 


No 
shall be used for 


wire smaller than 


any 


ticable. If unavoidable, such runs 
shall be No. 10 
wire and the wire between outlets 
shall not be No. 12. 


not smaller than 


smaller than 


6.13 Power Circuits 


Wiring for motors and heating 
apparatus shall be installed in ac- 


cordance with the accompanying 


wiring diagram. 
If no det 
] 


howing ma ” 


vil diagram is used the fol 


ncluded in the specifi 
cations 
a. Each motor shall be supplied 
an circuit 
Con- 
be smaller than 
the minimum sizes permitted by 
the National Electrical Code and 
shall be of such size that the volt- 
age drop from the distribution 
center to the motor will in no case 
exceed 1°, when the motor is 
carrying its rated full load. Feeder 
conductors shall be of at least such 
size that the voltage drop frem the 
service equipment to any distribu- 
tion will exceed 3°: 
motors operating at 


branch 
distribution 


by individual 


from a center. 


ductors shall not 


cente! not 
all are 
their rated full load. 


when 
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Table of average circuit lengths for 3 and 4 wire balanced 115 v. lighting 
loads with 1°, (1.15 volts) drop from supply cabinet to first outlet supplying 
permanently connected current consuming appliance or lighting fixture. All 
conductors grouped in same conduit. 

On exceptionally long motor Copper resistance ‘‘R'’ — 13 ohms per CM ft. at 60°C (140°F) 


bri ircuits, h as roof vent TEE LEE IAE LEE MIE. : 
a ca ae ene AMPERES (A), WATTS (W), WITH CONDUIT CONDUCTOR (C), FILLS (F) 
fans fed from basement panels, 


the voltage drop of the circuit on B...B INTERMITTENT LOADS | CONTINUOUS LOADS 
the starting current of the motor cane Too, & 80°, F 705,F | 100% F 80°, F LF 
| 2-3C 4-6C 7-9C | 2-3€ 4-6C 7-9C 
A better practice is to feed such PROTECTION ne ids aks it sei Aisi 
motors from nearby panels anc ISA Bs Be = 6A | mps. 
operate by remote control circuits. 725 W 1380W = 1207 W{ 1380W | 1104 W) 966 Watts 
b. Motors shall be supplied 20 A 20A 16A 14A 16A | 128A | 11.24 
through group subfeeders from j 2300 W L 1840 W 1o10W | 1840W | 1472 W| 1288 W 


should not be greater than 10°. 


distribution centers. Subfeeders ~ LOADS AND LENGTHS IN FEET FOR 1°% DROP ON 3 AND 4 WIRE 115 V. CIRCUITS 


shall either be brought direct: to AMPERE LOAD | 10 Wine 19 Wink <5 aa 
motor starters (or disconnecting i 


means) or shall be connected to ’ 946 596 374 
starters (or disconnecting means) . | 474 298 | 188 
by means of tap conductors. Sub- 3 316 198 124 
feeders shall be of at least such ; | 236 148 | 94 
size that when all motors are op- 190 120 16 
erating at full load the voltage 158 100 62 
drop from the distribution center : 136 ] 86 | 4 
to any motor starter -will not ex- 118 14 46 
ceed 2° 106 + rm 1 ro 
94 60 38 





.. Feeders trom. service 
equipment to distribution centers 
shall be of at least such size that 
when all motors are operating at 86 54 34 
2 78 50 32 
full load the voltage drop from the — } | 
service equipment to any distribu- 72 46 28 
tion center will not exceed 3°. —— | 68 | 42 26 
c. Motors shall be supplied by 64 40 24 
individual taps from the bus bar 60 38 
distribution system. Taps or bus 56 . 36 
plugs shall be provided with (indi- 52 34 
cate whether disconnect switch, ; : 50 T 32 
fuses, circuit breakers, etc.) as re- 48 30 
quired. Circuit shall be extended —_—_— 
from bus plug to controller in 
(conduit, exible conduit, armored 
cable, heavy duty bus drop cable, 42 


46 
44 


etc.) not to exceed 25-feet in length. q in ed an ‘ 2 
Circuit shall be installed so that 38 | On 4-wire, 3-phase “'Y power 
conductors and terminal connec- 36 | and light service with 2-ph, 3- 
: : ere aa | wire circuits use % table circuit 
tions will not be damaged by ma- | 36 lengths for 2-ph circuits at 
chine vibration. _——— 34 tapped off 4-wire system. 


32 
hods of Wiring ee Se... 


For 2-wire, 115-volt circuits, use 
one-half table circuit lengths. 


6.15 Met 


State which 


woth following ap 

proved wiring methods shall be fol ——~ Q 

lowed Detailed installation 1 quire 
i15V 

ments for cach of these wiring methods 

will be found in the Nati il Electrical 

Code 115V 

\pproved wiring methods commonly ao Qo 


employed for new co 








i. Rigid steel conduit 
» Electrical metallic tubing Example: 2-Wire, 115-volt, No. 14 wire circuit 
Armored cable 


1.15 (Volt drop) x 4107(C(M of 314W) 
, Length = 
ad. Non-metallic sh rie 


15 (Amps.) x 2x 13 (R of wire @ 60°C) 
Open and concealed porcelain = 12.1 feet 
protected (kno nad tube 
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i. Buswavs 
W ireways 
h. Underfloor 
i. Cellular 
Branch circuits shall be installed 
as shown on the floor plans. No 
wire smaller than No. 12 shall be 
used for any branch circuit unless 
otherwise noted on plans for spe- 
circuits. Larger sizes 
shall be used where required and 


duct 


metal floors 


cial system 
indicated on the plans. 

Outlets shall be located approxi- 
mately as shown on the plans and 
shall be properly centered where 
located in panelled work or other 
special interior finish. 

Wall switch outlets shall be in- 
stalled as shown on the plans and 
shall be wired to provide control 
of outlets indicated. 

The conductors terminating at 
each wired outlet shall be left not 
than their 
outlet fitting, to facilitate the in- 
fixtures. 
Where two or more pairs of con- 


less 8-inches long at 


stallation of devices or 
ductors or circuits enter an outlet, 
the several pairs or circuits shall 
be neatly spliced and made me- 
electrically secure 
to one or more single or multiple 
conductors, which conductors shall 
be not less than 8-inches long with- 
in the 


chanically and 


outlet. 
ly the ty f wiring systems to 


raceways, and con 


nitlet boxes, indicating 


ind any special feature of 


rade. Choice of wiring sys 
often limited in application by 
rules 


careful 


wdinances and 


ne example of the consid 


m which must be given to conduit 


sign is the special wiring required 


to supply tenants in office buildings us 
Wiring 


so designed 


d electric current 


purpose must be 


it groups of circuits are available for 


enants use through one meter irre 


number of rooms o¢ 


specihy nant 


vutlets 


wall receptacle 


properly placed as conduit junction 


boxes offers a good solution to this 


problem. It is important that these re 


ceptacle outlets be so placed that they 


will not be concealed bv either pres 


ent or future room partitions. These 


receptacle junction boxes are tied to 


gether bv ;inch conduit runs and 


can be used for extensions to both 


present or future room outlets. For 


such use, boxes should be the 4t4-in 


square type with plaster cover 


6.21 Conduit 


For all conduit work as called 
for elsewhere in these specifications 
or shown on the plans, furnish 
and install (select one or more 
types and state where each type 
shall be used): 

a. Galvanized 
duit, 

b. Corrosion 


rigid steel 


con- 
resistive, non-fer- 
rous rigid conduit. 
c. Flexible metallic conduit. 
All conduit, elbows and cou- 
plings shall be as manufactured 
by —— or equal. 


6.22 EMT 


For all electrical metallic tubing 
work as called elsewhere in 
these specifications or shown on 
the plans, furnish and install ap- 
proved tubing as manufactured by 
—— or equal. 


for 


6.23 Armored Cable 

For all armored cable wiring as 
called for elsewhere in these speci- 
fications or shown on plans, furnish 
and install approved armored 
cable, properly bushed at ends and 
securely fastened to outlet boxes 
approved connectors. Ar- 
mored cable shall be of the best 
quality designed to offer a low re- 
sistance grounding path. Armored 
cable shall be as manufactured by 
—— or equal. 


with 


6.24 Non-Metallic Sheath 


For all non-metallic 
cable wiring as called 


sheathed 
for else- 
where in these specifications fur- 
nish and install approved non- 
metallic sheath cable of the 
type as manufactured by —— or 
equal. 


6.25 Open Wiring 


For all open wiring or knob-and- 
tube work called for elsewhere in 


these specifications, furnish and 
install non-combustible, non-ab- 
sorptive insulating bushings, cleats, 
knobs and tubes as manufactured 
by —— or equal, and flexible non- 
metallic tubing as manufactured 
by —— or equal. 


6.31 Branch Circuit Conduits 


Conduits shall be of sizes re- 
quired to accommodate the num- 
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ber of conductors in accordance 
with the tables given in the current 
edition of National Electrical Code 
or as noted on drawings. The 
minimum size of conduit shall be 
inch. Joints shall be cut 
square, reamed smooth and drawn 
up tight. 

Concealed conduits shall be run 
in as direct a line and with as long 
bends as possible. Exposed con- 
duits shall be run parallel to or at 
right angles with the lines of the 
building. All bends shall be made 
with standard conduit ells, conduit 
bent to not less than the same ra- 
dius or screw jointed conduit fit- 
tings. All bends shall be free from 
dents or flattening. Not more than 
the equivalent of four quarter 
bends shall be used in any run 
between terminals at cabinets, out- 
lets, and junction or pull boxes. 
Boxes shall be located in accessible 
locations. 


continuous 
and from 


Conduits shall be 
from outlet to outlet, 
outlets to cabinets, junction or pull 
boxes, and shall enter and be se- 
cured to all boxes in such a man- 
ner that each system shall be elec- 
trically continuous from point of 
service to all outlets. Terminals 
of all conduits shall be furnished 
with locknuts and bushings. Plug 
the ends of each conduit with an 
approved cap or disc to prevent 
the entrance of foreign materials 
when exposed during construction. 

All terminals of electrical metal- 
lic tubing shall be provided with 
approved watertight fittings. 

So far as practicable, all exposed 
conduits shall be run without traps. 
Where dips are unavoidable a pull 
box shall be placed at each low 
point or a hole dr illed in underside 
of conduit to provide means of 
escape for any moisture which may 
tend to collect in the conduit. Con- 
shall be completed 
conductors 


duit) systems 
drawn in. 


ex- 


before 
Where conduits must 
posed, except as indicated in the 


are 
be run 


plans, locations of the runs shall 
be subject to approval. 

All conduit and electrical metal- 
lic tubing shall be securely sup- 
ported by —— straps or supporting 
assemblies as indicated on the 
plans. 
concealed con 


Considerations: On 


duit jobs exposed runs are usually in 


stalled where concealing would weaken 


structural features, slabs are too thin 
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for the size of conduit required or in 


unfinished spaces. 


6.32 Outlet Boxes 


Boxes for ceiling and interior 
bracket lighting fixtures shall have 
fixture studs. All studs shall be in 
centers of boxes and shall be 
strongly secured. 

Boxes shall have only the holes 
necessary to accommodate the con- 
duits at point of installation. All 
boxes shall have lugs or ears to 
secure covers. 

Ceiling outlet boxes where con- 
duit is concealed shall be not less 
than 4-inches in diameter by 1!- 
inches deep with plaster covers. 
Outlet boxes where conduit is ex- 
posed shall. be screw jointed and 
not less than 6-inches in diameter 
to provide a seat for fixture canopy. 
Where surface metal raceway is 
used, outlets shall be of sufficient 
diameter to provide a seat for fix- 
ture canopy. 

Outlet 
where conduit 


for wall fixtures 
is concealed shall 
be deep type, 4-inches in diameter, 
and have covers with center open- 
ing diameter. Outlet 
boxes bracket fixtures where 
conduit is exposed shall be screw 


boxes 


5-inches in 
for 


jointed and not less than 6-inches 
in diameter to provide a seat for 
fixture canopy. 

Standard deep type concrete out- 
let boxes, shall be used where con- 
duits enter sides in order to avoid 
steel reinforcing rods. 

Outlet for switches and 
plue recentacles in finished walls 
shall be of one piece standard gang 
boxes, 4-inches by 4-inches by 114- 
inches deep for 1 device, 678-inches 
by 4-inches by 1!4-inches deep for 
2 devices. Thev shall have covers 

rectangular openings of 
proper size and shape. Outlet boxes 
for switches and plug receptacles 
on unfinished walls where same 
be concealed shall be set 
exposed, unless otherwise noted on 
plons, and where exposed shall be 
screw jointed with covers to fit the 
device. 


boxes 


with 


cannot 


All boxes shall be rigidly secured 
in position. All boxes, except on 
unfinished ceilings and walls, ex- 
cept outlets extensions, and 
except where conduit is run ex- 
posed shall be so set that the front 
edge of box shall be flush with 
finished wall or ceiling line or not 


for 
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Underfloor Duct Distribution System 


Two typical methods of underfloor branch circuit distribution are the cellular steel floor 


method (top) and underfloor duct (bottom) 


one-fourth inch back 
Bracket outlets shall be 
set 5-feet 6-inches from floor. When 
located on columns or over doors 
they shall be set symmetrical with 
columns or door. 

Wall outlets 4-feet 6- 
inches above floor shall be set flush 
in walls. When located near doors 
or windows they shall be close to 
trim. Plug receptacles shall be 12- 
inches above finished floor unless 
otherwise noted and set 
walls. 

Wall switch outlets shown at 
door locations shall be installed on 
the lock side of the door. 

Outlet boxes for telephone, sig- 
nal, pushbutton and buzzer out- 
lets shall be about 4-inches square 
and shall have covers with rectang- 
ular opening in center. Each such 
outlet shall have a plate with ¥- 
inch bushed opening in center. 

Telephone wall outlets shall be 


more than 
of same. 


switch 


flush in 


for conventional concrete floor construction. 


set flush in wall 12-inches above 
finished floor unless otherwise 
noted. Signal outlets shall be flush 
in wall 12-inches above floor or 
near ceiling, as indicated by sym- 
bol or noted on drawing. 

Outlets for clocks over doors 
shall be set so that when clock is 
installed same will center between 
top of door trim and ceiling. When 
there is no door they shall be set 
about 7-feet above the floor. These 
dimensions may be varied if de- 
sired to suit architectural condi- 
tions. Outlets shall have boxes, 
covers, single-plug receptacles and 
wall plates similar to those else- 
where specified for duplex recep- 
tacles except that receptacle shall 
be recessed so that when plug is 
inserted it will be flush and allow 
clock to hang covering outlet. Suit- 
able hook shall be provided to sup- 
port clock. Where the clocks are 
installed under the same contract 
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as the electrical 


and the 
voltage for the clock wiring does 


not exceed 50-volts, or where clocks 


system, 


operate on three wires, the recep- 


tacles at clock outlets may be 


omitted. 


6.33 Junction or Pull Boxes 
Junction or pull boxes not over 
100) cubic shall be 
standard outlet boxes. Junction o1 
150 cubic 


be constructed 


inches in size 


pull boxes over 
shall 


as cabinets, 


inches 
in size same 
covers may be olf 
same thickness as boxes and be se- 
cured by screws or bolts. All june- 
inside 


and out to prevent oxidation. 


tion boxes shall be coated 

Junction boxes in main service 
conduits shall be ample size. All 
other junction boxes shall be not 
less than 4-inches square by 114- 
inches deep. All junction boxes 
shall have closed covers and must 
be accessible after completion of 
the building. Junction boxes on 
concealed conduits shall be set with 
covers flush with finished plaster 
line, and on exposed conduits shall 
he set exposed, unless otherwise 
noted on drawings. Junction and 
pull boxes of sizes proportionate 
to the sizes of conduits or conduc- 
tors served shall be installed where 
where 
install- 


and 
necessary or convenient for 


shown on drawings, 
ing the wires. 

Floor boxes shall be of the water- 
tight, adjustable type, arranged so 
that the top may be varied from 
the plane of its base. The boxes 
shall be approximately four inches 
in diameter by three and one-half 
Each shall be 


provided with a plug outlet on 


inches deep. box 


knockout as required. A gasket in 
a groove or an approved sealing 
cement shall be supplied between 
adjusting ring and body to make 
the box watertight. 

Cover plates shall be of heavy 
with 


brass permanent 


flange and rubber 


ring o1 
Brass 
plate shall have threaded 
hole approximately 


gasket. 
cover 
1*4-inches in 
diameter, closed with flat plug in 
Covers shall be flush with 
the finished floor. For power out- 


center. 


lets a receptacle shall be installed. 
All boxes shall be furnished with 
an outlet nozzle with bushed out- 
let, and threaded to fit hole in 
cover plate or other approved floor 
stand. 
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6.41 Wiring Devices 

Where shown on the plans fur- 
nish and install wiring devices in- 
dicated by the symbols. 


Switches 

Flush switches shall be tumbler 
type, “T” 
noted on the plans. Switch mech- 


rated, unless otherwise 
anism shall be completely enclosed 
in stable composition or ceramic 
housing. Terminal screws or con- 
nectors shall be designed to accom- 
modate and firmly terminate up to 
No. 10 solid conductors. 

125-volt 
lighting or heating loads in excess 
of 500 watts up to 1500 watts shall 
be rated at 


Switches controlling 


not less than 20-am- 
peres. 

Switches controlling or discon- 
necting motor excess olf 
1 3 hp shall be hp rated and ap- 


proved for motor control or dis- 


loads in 


connect service. 

shall be 
double pole, 3-way or 4-way as in- 
the Where 
tumbler switches operate vertically, 


Switches single pole, 


dicated by symbol. 
single or double pole switch shall 
be “on” in the upper position. If 
operated horizontally single on 
double pole switches shall be “on” 
in the left position. 

Switches indicated by the appro- 
priate symbol shall be lock type, 
kev operated. 

Where more than one switch ts 
shown at one outlet, they shall be 
installed under one plate in an 
order appropriate to the location 
of the outlets controlled. 


Mercury Switches 
Switches shall be of the sealed 

mercury button type designed for 

standard = switch 


They shall be flush tumbler 


installation in 
boxes. 
type mounted vertically and single 
and 
the 


pole types shall have “on” 


“off” positions indicated on 


handle. 


Plug Receptacles 

a. Plug receptacles, unless indi- 
cated as special purpose, shall be 
flush 120-volts, 
duplex grounding type. Recepta- 
cles shall be designed to accept 
standard 2-wire parallel blade con- 
nector 


type 15-ampere, 


caps or 3-wire grounding 
connector Caps. 

b. Plug receptacles, unless indi- 
cated as special purpose, shall be 


flush tvpe 15-ampere, 120-volts tri- 


plex. Receptacles shall be designed 
to accept standard 2-wire parallel 
blade connector caps. 

c. Plug receptacle, unless indi- 
cated as special purpose, shall be 
flush type 120-volts, 
duplex type with T slots. Recepta- 
cles 


15-ampere, 
shall be designed to accept 
either 2-wire parallel blade or 2- 
wire tandem blade connector caps. 

Receptacles shall be designed to 
grip both sides of the connector 
blades. 

Terminal screws or connectors 
shall be designed to accommodate 
and firmly terminate up to No. 10 
solid conductors. 

Combination fan hanger and re- 
ceptacle: Provide a receptacle and 
hanger of suitable strength to sup- 
port a 16-inch oscillating fan at all 
fan wall outlets. The receptacle 


shall be of standard type (single) 
and the hanger shall be secured to 
the outlet box by supports inde- 


pendent of the face plate or box 
cover. Outlet box shall be securely 
fastened in place. In all cases 
where conduit runs do not extend 
vertically through fan outlet pro- 
vide a conduit nipple at least 12- 
inches long built into wall con- 
struction vertically 
the circuit conduit. 


and opposite 
Unless other- 
wise noted, fan outlets shall be 6- 
feet 10-inches from floor and shall 
be set to trims or 


least 12- 


clear window 


other obstructions by at 


inches. 


Clock Receptacles 

Where indicated furnish and in- 
stall receptacles and plates for the 
attachment of individual 
Recepta- 


cles shall be single, and recessed 


svVn- 
chronous electric clocks. 
below the surface of the plate to 
permit the clock to rest against the 
plate with the plug in place. 


Special Purpose Receptacles 
Special purpose receptacles shall 
be flush type of the capacity and 
design indicated or required for 
the equipment or appliance con- 
nected. They shall be designed to 
receive connector caps of appro- 


priate rating and polarity only. 


Plates 

Furnish and install wall plates 
for all wiring devices, signal and 
telephone outlets. Plates shall be 
(composition, brass, etc.) of —— 
thickness. (add color, finish, spe- 
cial markings as required. 
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HOOKUP DETAIL of two wire 





(Touchplate) control units. Re 
lays position on and off in 





————————————— 


r 
4 


<————— 
< 





Two systems of relay switching control. Two-wire system is at 


When devices are installed in ex- 
posed fittings or boxes the plates 
or covers shall be of a type de- 
signed to fit the fitting or outlet 


box. 


Locking Receptacles 

Plug receptacles where indicated 
by svmbol shall be of the locking 
type. Locking receptacles shall be 
—— pole 15-ampere 120-volt rating 
unless otherwise indicated and 
shall be so designed that a cord, 
when connected by the 
matching connector cap, cannot be 
pulled from the receptacle until 
the locking feature is disengaged. 


means of 


Heavy Duty Receptacles 


Receptacles for heavy duty indus 


trial servic pecial voltages, hazardous 


top. Three 


ire and other special uses and en 


as 


vironments wailable for a variety 


rf 
Such 


ir¢ 


portable connector applications 


receptacle usually described 


I 
in specifications by 


S are 


reference to. the 


particular catalog numbers of one or 


more manutacturers 


6.45 Low Voltage Switches 


Low voltage relay switching provide . 


switching control similar in operation 
ontrol of 
( 


performed by relay switches 


to the remote ¢ motors on in 


dustrial machines ircuit is 


switching 
Lhe 


momentary 


relay 
oils are operated | 


ict devices 


” con 


from a low voltage sup 


ply. Paragraphs marked “a” are for 


sequence systems, paragraphs “b” o1 


“c” for positioning systems. 


Outlets and circuits indicated by 


the appropriate symbol on the 


ELECTRICAL CONSTRUCTION AND MAINTENANCE 


sequence from momentary 
contact switches. Small trans 
formers energized from the 
relay switch leg send low 
voltage back to pilots at mas 
ter switch panel, 


HOOKUP DETAIL of 3-wire 
(G. E.) Remote Control. Re 
lays position on and off by 
three wire momentary con 
tact switches 
a 





Master control 
selector switch 
Relays are usually mounted 
ot outlets but t!ey may be 
ganged in a central location 


's rotary 


wire system is at hottom 


plans are controlled by a remote 
control low voltage relay system. 

Furnish at each outlet where 
indicated relay switch installed 
in a box knockout and connected 
in an approved manner, or 

Furnish and install at each 
location where indicated a remote 
control relay switch cabinet com- 
plete with the number of relays 
The relays shall be in- 
stalled in barriers which effectively 
isolate the circuit conductors from 
the low voltage control wiring. 

Switches indicated by the appro- 
priate symbol are low voltage re- 
mote control type. 

Furnish and install at = each 
switch outlet one or more, as indi- 
cated, momentary contact low 
voltage switches of an approved 


shown. 
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type designed specifically tor low 
voltage remote control switching 
service. 

a. Switches shall be 2-wire single 
pole, normally open, to operate se- 
quence on-off relays. 

b. Switches shall be 3-wire single 
pole two position normally open, 
to operate relays with separate 
solenoids for on and off positions. 


Master Switch 

a. At master switch location fur- 
nish and install a multiple switch 
assembly for master switch service. 
Each switch shall operate the out- 
let or circuits indicated and shall 
be wired to parallel the local 
switch. Pilot lights associated with 
each shall indicate 
the relay is in “on” position. 

b. At 


shown 


button when 


master switch locations 


furnish and install a com- 
Man- 
the selector shall 
connect the switch to operate each 
of the outlets or circuits controlled. 
The appropriate selector terminals 
shall be wired to parallel the local 
switch. 


bination switch and selector. 


ual rotation of 


c. Switches shown as master 
switches shall operate a remotely- 
controlled — electrically - operated 
selector switch. When 
pressed in the “on” position, the 
switch shall cause the selector to 
sweep the “on” contacts of the out- 
lets and circuits controlled. When 
pressed in the “off” position, the 
switch shall cause the selector to 
the 


master 


sweep “olf” contacts. Selector 
terminals shall be wired to parallel 
the local switch of each outlet or 


circuit controlled. 


Pilot Lights (low voltage) 

Furnish and install where shown 
low voltage pilot lights of a type 
specifically designed to operate 
with the low voltage, remote con- 
trol switching system. 

a. Current for operating each 
pilot light shall be obtained from 
an associated — current-limiting 
installed in the relay 
cabinet. The primary shall be con- 
nected to the controlled circuit: 
the secondary shall be wired to the 
pilot light. 


transformer 


Power Supply (low voltage) 


Low voltage power for relay op- 


eration shall be provided from 
transformers specially designed for 
the service and for the system in- 


stalled. Transformer characteris- 
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tics and installation shall conform 
with the requirements of Article 
725 — Remote Control, Low En- 
ergy Power and Signal Circuits, 
National Electrical Code. 

a. (dc operation) The power 
supply for relay operation shall in- 
clude converters or rectifiers to pro- 
vide dc operating current to the 
relays. Rectifiers shall be of a type 
specially designed for the service 
and the system and shall be en- 
closed within the relay cabinet. 


Wiring 

Conduit, raceways, junction 
boxes and outlet boxes for the low 
voltage control circuits shall con- 
form with the specifications for Sig- 
nal and Communications System. 

Wiring shall be done with wires 
and cables of the size and type de- 
signed for the system or recom- 
mended by the manufacturer. 
Multi-conductor cables shall con- 
tain identified conductors, and cir- 
cuits shall be wired to maintain a 
consistent and uniform identifica- 
tion scheme. 


6.51 Busways and Raceways 


Furnish and install a complete 
enclosed bus bar distribution sys- 
tem as shown on the plans. Bus- 
way shall be —— volt, —— phase, 
—— pole, of the ampere capacities 
as indicated (specify the ampere 
size of bus way for various sections 
of the branch circuit distribution 
system). Each 10-ft. section of bus- 
way shall have 10 covered openings 
for attachment of plug-in type cur- 
take-off The system 
shall be complete with all fittings, 


rent devices. 


enclosures, insulating and support- 
ing members as shown; shall be 


supported from the building struc- 
ture at 5-foot intervals. System and 
parts shall be of the same manu- 
facture and designed to be used 
together. Assembly and _ installa- 
tion shall be made according to the 
manufacturer’s recommendations. 
The system shall be as manufac- 
ured by —— Company or equal. 
Installation should be detailed on 
the plans and all bus capacities, taps 
and fittings noted. Specifications may 
include gauge of metal, dimensions of 
copper bars, type of insulation, facili 
ties for tap connections and methods 
of attachment to building structure 
Unless the bueway system is made up 
lengths and 


detailed 


of standard fittings, a 


manufacturer's dimensional 


drawing for the complete system 
should be secured and approved before 
the equipment is installed. It is not 
idvisable to cut busway sections to fit 
structural requirements at fie Id loca 
tions 

Furnish and install bus plugs as 
listed and at the locations shown 
on the plans. Bus plugs shall be of 
the type and size designated and 
shall be of the same- manufacture 
as the busway and designed for use 
with it. (Specify disconnect, over- 
current protection, capacity and 
type of raceway or cable connection 
required.) 

Connections from the plug-in 
device to the equipment shall be 
made with (Specify wire and con- 
duit, flexible metallic 
heavy duty, multi-conductor, 
drop cable). 

When 


grounded systems, a potentializer plug 


conduit, or 
bus 


busways are used o un 


should — be establish a 


installed to 
definite potential to ground 


When 


} 


used as branch bus 


circuits 


wavs should be limited to such lengths 




















ae 








Plug-in bus duct and square duct raceway serve lighting and motor circuits in an industrial 


plant 


Detailed drawings such as this should be included in plans. 
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as will provide that in normal us 


circuits will not be overloaded. In 


general, the length of such run in feet 
should not exceed three times the am 


pere rating of the branch circuit 


(195 N.E.C., Section 3652) 
6.52 Busways with Movable 
Contacts 


Furnish and install a complete 
busway system as indicated and de- 
tailed on the plans for operation 
mobile devices. Busways shall be 
—— ampere, —— phase, —— pole, 
—— volt. System shall be complete 
with necessary hangers, devices for 
inserting current collecting units, 
cable feed-in facilities, end closures 
and bumpers. All parts shall be of 
the de- 
signed to be used together. Assem- 
bly and installation shall be made 
according to the manufacturer's 
recommendations. System shall be 
as manufactured by —— Company 


same manufacture and 


or equal. 


Furnish and install the current 
collecting units as listed and shown 
Units shall be de- 


signed for use with the busway and 


on the plans. 


provide continuous contact with 
the buses and move freely in the 
busway. 

Mobile 


tailed on the 


buswav system should be de 
plans with full and ac 
Meth 


illation and 


curate dimensional 


ods of 


information 
supporting the inst 
circuiting to. the 


Various DbusWway scc 


tions should be clearly indicated 


6.61 Multi-Outlet Assemblies 


At locations shown on plans fur- 
nish and install a multi-outlet as- 
more continuous 


These sections shall con- 


sembly in one or 
sections. 
sist of an assembly having outlets 
standard attachment 
plugs spaced —— in. apart. They 
shall be as manufactured by 
Company or equal. 


to receive 


For window and cove lighting 
reflectors furnish and install assem- 
blies of metal raceway or wireway 
containing lamp receptacles con- 
nected on circuits as indicated on 
wiring plans. They shall be as 
manufactured by —— Company or 
equal. 


Cellular Steel Floor 


Building construction in the 
areas shown consists of cellular 
steel floor of a type approved for 
use as raceways for conductors. 
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CELLULAR STEEL FLOOR CIRCUITS 
ALLOWABLE NUMBER OF WIRES IN 
STANDARD HEADER DUCT 


ie. No of Wires in 40 Per Cent of 
} Header Duct 


Size 
Awg 


Types R Types T, 
RH, RW TW, RU 
14 185 


12 145 
10 


In these areas, wiring distribution 
for the 110-volt branch circuits, 
branch telephone circuits, and low 
tension (any other) systems, shall 
be installed in the floor cells, as 
noted on the plans. 

Furnish and install all header 
ducts, end closures, feed connec- 
tions, floor covering adapters, out- 
lets and taps as listed and shown 
on the plans. All devices shall be 
as approved by the Underwriters’ 
Laboratories for use with cellular 
steel floor systems and as supplied 
by the —— Company. 

Cover furnished — by 
others, shall be brushed with cold 
flowing compound and attached to 
the floor by self-tapping screws. 

End closures shall be thoroughly 
sealed with tape and compounds 
as recommended by the manufac- 


plates, 


turers. 

All fittings and outlets shall be 
installed in an approved manner 
according to the practices recom- 
mended by the manufacturer. 

The cellular steel floor shall be 
grounded at a suitable location in 
accordance with local regulations. 

The headers, outlets, extensions 
from cells, etc., shall be roughed-in 
as a system and all wire shall be 
pulled after fill and finish are com- 
pleted. 

Install suitable markers, identi- 
fying particular cells of each sys- 
tem, on top of selected cells and 
finish flush at screed line. Extend 
marker through floor covering with 
a grommeted screw. There shall 
be one marker per system for every 
200 square feet of floor area, and 
not less than two per system per 
room, as directed. 

A total of —— floor taps and 110- 
volt (specify type) outlets shall be 
cut in where directed upon occu- 


pancy. These shall be wired com- 
plete, with a maximum of —— out- 
lets per circuit. Furnish —— out- 
lets, complete with taps, as spares. 

A total of —— floor taps and 
(specify type) low-tension floor out- 
lets shall be cut in where directed 
upon occupancy. Furnish —— out- 
lets, complete with taps, as spares. 

For specific regulations concerning 


the use of cellular steel floor cells as 


raceways for electrical conductors, see 


Article 356 of the current edition of 


the National Electrical Code. 


Surface Raceways 

Furnish and install where indi- 
cated on plans surface metal race- 
ways as made by —— Company or 
equal. Raceway, elbows, fittings 
and outlets shall be of the same 
manufacture and designed for use 
together. They shall be of a size 
approved for the number and size 
of wires installed. They shall be 
installed in an appreved and work- 
manlike manner. Runs shall be 
parallel or at right angles to walls 
and partitions. Connections shall 
be made to other types of raceways 
in an approved manner with fit- 
tings manufactured for the pur- 
pose and application. 

The number of conductors installed 
shall 
the number for 


in any raceway not be greater 


than which the race- 
way is approved. In no case shall more 
than 10 conductors be installed in a 
single raceway compartment. 

If combination 


both 


metal raceways are 


used for signal, lighting ance 


power circuits, the different systems 
shall be run in separate Compartments 
identified by sharply contrasting colors 
of the interior finish, and the same 
relative position of compartments shall 
be maintained throughout the premises 
N.E.C.). 


(Article 352 


Underfloor Systems 

Furnish and install a complete 
(metal) (fiber) underfloor duct sys- 
tem as shown on the plans. System 
shall consist of (number) ducts, as 
indicated, to provide raceways for 
(110-volt) (telephone) (low tension) 
system wiring. All duct, fittings, 
junction boxes, outlets, connectors, 
and supporting brackets shall be 
as manufactured by the —— Com- 
pany, or equal and designed for 
use with this system. 

Duct, junction boxes, outlets, 
and connections shall be installed 
according to manufacturer’s recom- 
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the best 
surface covers, 
flush 
shall be level 
All inserts shall be sealed 
against entrance of moisture. Dead 


and sealed 


and with 


All 


intended to be 


mendations 
workmanship. 
where with 


the finished floor, 


and true. 
ends of ducts shall be closed 
indicated, all 
all systems shall be in- 


Unless otherwise 
outlets for 
stalled and wired complete. 
Suitable shall be 
stalled at the end of every line of 
mark the line of the 
Suitable markers shall be in- 
stalled to 


markers in- 


raceway to 
cluct 
act as base points for 


locating duct outlets for future 


tse 
R 


| 
I 
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wiring and 
and 


Arti 
Na 


ontrolled 
tlations 


ind installing elec 


re 1 area, Care 


ot hazard against 
secure the own 
type of opera 
hin the are 

ind proposed lay 

nspection authori 
definitely tl 


NEC cl 


issifica 


Fxtrer I l xercised 
! 


quiprimne nt in 


izardous should — be 


Fittin 


vould 


not 


Typical Specification 

All equipment, fittings and wir- 
ing installed in the —— area shall 
be as approved by the N.E.C. fon 
Class —— Division —— locations. 
Materials shall be of the best qual- 
ity designed and approved for the 
type of hazard listed. Installation 
shall be made by mechanics thor- 
oughly experienced in this type of 
work and workmanship shall be of 
the best quality and skill to assure 
maximum 
shall be 


required 


safety. Sealing fittings 
properly installed at all 
locations in accordance 
with Code regulations. 
shall be as manufac- 


the -— 


Fittings 
tured by Company on 
equal. 

Switches and controls, as listed, 
shall be as manufactured by the 
—— Company or equal. 

Lighting fixtures, as listed, shall 
be as 


manufactured by the —— 


Company or equal. 


6.81 Emergency Lighting 
Systems 
I 


ipal 
ind by the National Ele 
While 


re quire ments 


ply generally to theatres, moving pi 


ture house ind other public gather 


ing places, some states and cities have 
regulations which stipulate additional 


occupancies — for which emergency 


lights must be provided such as hotels 


" 
schools factories et 


Current supply 


for emergency lighting may be pro 


vided by one of the following methods 


\. Two or more independent sources 
ot 
Bb. Auxiliary standby current in con 


unction with normal service 


Automatically charged 


teries 


Automatically started gener 


tors 


Small non-compulsory emet 


gency battery systems 


Connection on supply side of 


main service if sufficiently sep 


irated from main service 


lighted 


pe riods of occupancy or 


Emergency lights must be 


during definite 


building use. In case of failure in the 


normal current supply, they must be 


tutomatically transferred without ap 


preciable delay to an emergency 


source of current. The emergency light 


ing system must be capable of lighting, 
for a specified period of normal cur 


rent supply failure all exit signs, and 


ilso provide sufficient illumination to 


enable persons to leave a_ building 


ocal or state regulations 


ocation and wattages ol 


are prescribed also the 


ampere-hour or fuil 


iuxiliary emergency 


forth, stating the mini 


hat mav be applied t 
unps 
tions for equipment and wit 


vouts for emergency lighting svs 
' 
smMoUuld 


c nspection authoriti 


therefore be checked i 


r} 


Independent Sources 

Where two or more separate and 
th independen 

| be installed, ea 
ystems may supply a part 

ergency lighting provided 
lights supplied on each in 
pendent current supply system aré 
hted The 


several supply systems 
I 


ill or a part of the ger 
system 

emergency lights served 
’ 1 | nn} 
nore independent supply 
throw-ovet 
} 


lichte d a 


provided which will 
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:utomatically transfer the emergenc 


service in case of current failure 


Auxiliary Current Supply 


Auxiliary generators (System B-2 
may be used in 


B-1l), 


equipped with au 


with prime movers 


lieu of storage batteries (Svstem 


provided thev are 
tomatic controllers, and are capable 
of generating the energy required for 
the full load 


reasonable time 


emergency within a cer 


tain 


limit after 


current failure occurs 


a. Prime movers for driving auxil 


lary generators must be automatically 


started and may be 


a-l. anternal combustion engines 


a-2. steam driven engines, 


2 
’ 


i steam or water driven turbines 


b. Automatic controllers must in 


clude approved storage batteries of 


he correct capacity for necessary 


cranking of the fore 


going 


the 


tvpes of 


engines, or for operating engine 


valves is the case 


supply 
When 


ployed 


may be. 


cranking batteries are em 


ipproved automatic charging 


devices must be provided for them 
These generators commonly operate at 
110- to 115-volts 

c. Automatic throw-ovet 
called System A 


provided for Systems B-1 


switches as 


for in must also be 


ind B-2 to 


connect the mergency lighting cir 


cuits to the tandby iuxiliary 


equip 
ment 

d uxiliar r¢ " some 

installed with 

to supply all or part 

ting system is well 

ting outlets pre 


| 
scribed 


Warning Signals 
Approved warnin 


signal devices of the audil or 


rangement 
visual 
types 
B-1 


tomati 


systems 
ind shall au- 


current 


range 
ment 


sources 


when bat 


teries oF 1 t et are carrying 


the emergency illumination load 


Small Systems 


Small emergency lighting systems 


banks, 
other plac es that 


voluntarily in 


factories and 


(B } i! used 
stores 
are not required to provide emergency 


The se 


designed to supply through a 


lighting systems systems are 


storage 
battery a small number of specially 
equipped lighting units located in sev- 
eral important areas. A 


separate cir 
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TYPICAL EMERGENCY STANDBY 


NSTALLATION 


ne tronster 


anual transfer 


Typical installation of an emergency standby unit with automatic transfer and control 


cuit is run from an automatic battery 


control panel to these lighting units 


This circuit has no electrical connec 


tion with other normally supplied 


circuits. The automatic control panel 


usually consists of an automatic bat 


tery charging device and an automatic 


switch or relay for turning on the 


auxiliary lighting circuit whenever 


there is a failure in normal energy 


supply \ power supply connection 
must be provided between the control 
panel and the 


the 


normal supply system 
for the 
These 
10 to 


Wiring must be designed for 


for throwover relay and 


automatic battery charger. 


systems usually operate at from 


a9 


32 volts 


low v« »ltage loss. 


Typical Specification 

Furnish and install a complete 
emergency lighting system, as 
shown on the plans, including all 
feeders, branch circuits, emergency 
lighting panels. All wiring shall 
be in accordance with provisions 
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the National Electrical Code 
and all local regulations covering 
this type of installation. 

The emergency standby gen- 
erator set shall be rated at —— kw, 
—— volts, —— phase, 60 cycle. It 
shall consist of a —— engine di- 
rectly connected to a single-bear- 
ing, four-pole generator, and 
equipment to automatically start 
the set upon power failure of nor- 
mal source and transfer the load 
to the generator. 

The generator shall be of satu- 
rated field, four-pole, revolving 
armature design directly connected 
to the engine flywheel by means of 
a semi-flexible steel driving flange 
to insure permanent alignment. It 
shall be rated at —— volts, —— 
phase, —— cycle, ——kw, continu- 
ous output with inherent voltage 
regulation within 10% from no 
load to full load. The engine shall 
be cranked through the exciter of 
the generator through special 12- 


of 
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volt cranking winding with current 
obtained from two 6-volt batteries. 
Batteries shall be recharged from 
the exciter with charge rate con- 
trolled by an automatic two-step 
regulator. 

The engine shall be of the —— 
cycle, —— cooled type with —— 
cylinders and a displacement of 
—— cubic inches. It shall have a 
rating of —— horsepower maxi- 
mum at the operating speed of —— 
rpm. The engine shall be provided 
with automatic choke, 12-volt bat- 
tery ignition and gear-driven dis- 
tributor. 

The line transfer control panel 
shall be wall mounted and contain 
a magnetically held transfer switch, 
relays to automatically start the 
engine upon powet failure, and 
shall provide a cranking limiter to 
open the starting circuit after 
about 45 seconds if the engine has 
failed to start. A four-position con- 
trol switch shall permit selection 
of “stop”, “hand cranked”, “test”, 
and “automatic” positions. The 
control panel shall contain a 12- 
volt battery trickle charger to 
maintain starting batteries fully 
charged. 

The generator unit shall contain 
an instrument panel with a water 
temperature and oil pressure 
gauge, battery charge rate am- 
meter, 12-volt panel light, stop and 
start buttons, manual reset circuit 
breaker, necessary voltmeters and 
ammeters and a duplex twist tight 
type receptacle outlet. 

The complete emergency stand- 
by generator unit shall be as 
manufactured by the —— Company 
or approved equal. 


Installation 


All conductors for systems A, B-1 


ind B-2 must be installed in metal 
raceways ot irmored cable No con 
ductors of other feeders or branch cit 
cuit wiring shall be installed in the 
same raceways, outlet rOXCS, WITEWAVS 
or cabinets supplying the emergency 
lightit s\ 
Switches 

The switch for turning emergency 
lighting circuits “on” or “off” at the 
pening or closing of a theatre or other 


occupancy must, except as noted later 


be limited to one switch accessibl 


only to authorized — persons This 


switch should preferably be located in 
the lobby or other place convenient 
to the main entrance of the building 
This requirement will usually necessi 
tate the installation of an emergency 
lighting panelboard that contains a 
remote-controlled master switch. <A 
remote-control switch designed to op 
erate this master switch can thus be 
placed in the lobby to meet the fore 
going requirement. When the emer 
gency lighting system only requires 


one to three branch circuits, a single 


or multi-pole switch can be provided 


in the lobby for directly controlling 


everal circuits. \ feeder control 


1 manually switching a group 


of emergency circuits from the lobby 


is not recommended, and in most 


cases requires a conside1 ible increase 
in the length of the feeder conductors 
and raceway 

It is permissible to provide a sepa 
rate switch for controlling one or more 
circuits supplving exterior lights 


Low Voltage System 


System B-3 may involve runs of 


con 
siderable length to scattered outlets 
When low voltage auxiliary batteries 
ire used, the conductors should be of 
idequate size to avoid excessive voltage 
losses and to prevent a corresponding 
reduction of illumination intensity. 

The service equipment for emer 
vency lighting systems must be so 
connected that it will not be inter- 
rupted by the disconnecting of normal 
SeTVICe equipment devices or by the 
functioning of normal service equip 
ment overcurrent devices, except for 
the momentary delay while automatic 
throw-over devices are functioning 
Only the emergency service overcur 
rent devices shall be placed ahe id of 
the emergency branch circuit over 


current protective devices 


6.82 Storage Battery System 


\uxiliarv storage battery svstems of 


ipproved typ ind capacity may be 
| I 

provided instead of, or in addition to 

| 


indep ndent sources for emergency 


lighting. These batteries must also be 
provided with an automatic throw-over 


switch, and they must further be auto- 


matically maintained at a fixed mini 
mum state of charg These systems 
normally operate at 105 to 120 volts 

| 


Furnish and install a complete 
emergency unit as indicated on the 
drawings. This standby unit shall 
consist of a storage battery, of suf- 
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ficient capacity to carry the total 
emergency load for a period of 
two hours; a storage battery con- 
trol panel to operate with current 
available at the building, and a 
suitable means for charging and 
maintaining the battery in a fully 
charged condition. 

Storage battery: The storage bat- 
tery shall consist of 60 cells, and 
shall be able to deliver the re- 
quired amperes for a period of two 
hours, when fully charged, to a 
final voltage of not less than 105- 
volts across the battery terminals. 

Control cabinet: The automatic 
control cabinet shall contain a 
double-pole automatic switch 
which will transfer the emergency 





circuit from the normal supply to 
the battery circuit upon failure of 
the normal supply and automati- 
cally reconnect the emergency 
circuit to the normal supply when 
the service is restored. This auto- 
matic switch shall have a_ safe 
carrying capacity for the total con- 
nected load. It shall be so mounted 
that it will be accessible for parts 
replacement or necessary adjust- 
ments. 

On the face of the cabinet there 
shall be mounted a voltmeter, a 
milliammeter to read the battery 
charge rate and a switch for con- 
trol of the emergency circuit. 

Circuit protection shall be pro- 
vided for protection of the normal 
supply circuit, and the charging 
device of the same type as specified 
for panelboards. 

A rectifier, capable of charging 
the 60 cell storage battery described 
above, in one series, shall be 
mounted in the cabinet in such a 
way that it will be accessible. It 
shall be designed for the current 
available and shall be capable of 
charging the battery at an approxi- 
mately average rate of 4.6 amperes. 
This charger, when connected 
through proper resistance which 
shall be provided in the cabinet, 
shall be capable of trickle charg- 
ing the battery at the proper rate. 
All equipment shall be left in op- 
erating condition. 

Copies of instructions describing 
in detail the maintenance, care and 
operation of the equipment shall 
be furnished. 

The storage battery emergency 
standby unit shall be as manufac- 
tured by the —— Company or 
equal. 
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7.1 Signal, Communication and 
Auxiliary Systems 


71.12 Radio and Television 
Antenna Systems 
A. Television 
lified 
B. Dele ion 


multicoupler, non-amp 


amplified 


General 


Furnish and install a (trade 


name and or number) television 


manufactured 
and 


antenna system as 


by (name of manufacturer) 


described in these specifications 


and indicated 
The in- 
stalled the 
manufacturer's specifications and 


on 
be 


accordance 


wiring plans. 
wired and 
with 


system to 


left completely equipped and in 
first class operating condition. 


A. Television antenna system, 
multicoupler non-amplified: In- 
stall a dipole antenna of the re- 
quired type with down-lead 
axial cable, riser coaxial cable, 
multicoupler outlets, terminal re- 
sistors and ground wire. This an- 
tenna shall be properly supported 
and braced. It shall clear the roof 
by 15 feet. Outlets shall be in- 


co- 


stalled at locations shown on plans. 


Grounding of the support shall be 
made the nearest cold 
pipe. 

B. Television antenna 
amplified: Install 
antennas 


to water 
system, 
custom = built 
for channels 
(mention channel numbers) as de- 
shall be de- 


television 


sired, each antenna 


SIGNAL SYSTEMS PROSPECTS 


signed to match the coaxial cable 
transmission line, and shall be 
located so as to receive clear sig- 
nals and provide high quality pic- 
tures. The FM antenna shall be 
designed for reception of all 
locally receivable signals in the 
FM band. Wiring from each an- 
tenna to the amplifier units shall 
be in a coaxial cable as recom- 
mended by the manufacturer. 
The system shall be complete with 
television set outlets and ground 
wire. The antennas shall be prop- 
erly supported and braced. They 
shall clear the roof by at least 15 
feet and be arranged so that there 
will interference 
antennas. 


be no between 





Type System 
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Apartments 


Bowling Alley 
Court House 
Department Store 
Dormitory 


Hospital 
Industria! 


Mortuary 
Museum 
Office Building 
Public Building 
Residence 
Small! Store 
Warehouse 
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Sosemenr 
Radio amp 
(2) Pea nd ™ 
[A Antenna + 
() Amer 
End « 


fed antenna 


m:ra/ pare 
O04 


Rado non-empiitied antenna 


EC} captening evnester 


Television mu/ticoup/ler \ 


antenna Television amplifier 


- 
oupier ovtiet {J Radio A mu/ticoupier outiet \O } Television outlet ) Telev son outlet 


(J. 


Lad e 


& Television outiet 
and res:starce 


enna transformers 


Riser layout radio and television antenna systems. 


Equipment 


in each suite where 
outlet on 


Aa. 


shown a 


Install 
television set 
two-gang metal (or plastic) plate 
the set to the an- 
tenna and to power. At the end 
of the riser dual coaxial cable the 


set outlet shall contain a terminal 


for connecting 


resistor unit. 

Ab. Install where shown on roof 
a complete dipole antenna of the 
all-channel, broad band and high 
gain type and connect to the dual 
The 
shall be carried in conduit within 
the building. A 


coaxial cable. down-lead 


terminal resistor 
unit shall be connected at the end 
of each riser. 

Ca 


shown a 


Install in each suite where 


television set outlet on 


two-gang metal (or plastic) plate 
for connecting the set to the an- 
tenna and to power. 
The outlet device for television 
shall be designed to completely iso- 
late all from 


other, so that a short circuit, open 


apartments each 
circuit or a defective television re- 
receiver 
outlet, shall not affect the opera- 
tion of 


ceiver connected to any 


any other television 

the 
shall have a 
attenuation net- 
work, so that the signal level in 
the last apartment on the coaxial 
transmission line will be approxi- 
mately the same as that of the first 


apartment the 


re- 
ceiver system. 
The 


compensating 


connected to 
receiver outlet 


on transmission 
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line. The signal level at the outlets 
shall not be less than 1,000 micro- 
volts on the various television 
channels. 

Cb. Install a multi-channel 
amplifier where shown in venti- 
lated steel cabinet. This shall con- 
sist of a heavy duty power supply 
unit, a separate amplifier for each 
television channel and a separate 
amplifier for the FM channel. Pro- 
vision shall be incorporated in the 
amplifier so that additional tele- 
vision channels may be installed if 
in the future. The 
amplifier shall be designed for con- 


shall 


not more than 300 watts of power 


necessary 


tinuous duty and consume 
when operated on a 125 volt 60 
cvcle line. A filter shall be incor- 
porated to eliminate all FM and 
diathermy interferences from the 
television channels. 

Cc. Distribution transformers 
shall be completely wired in suit- 
able steel cabinet and equipped 
with coaxial receptacles and plugs 
for connection of incoming and 
outgoing cables. All wiring from 
distribution trans- 
from. distribution 
outlets shall be 
coaxial transmission cable. 

Dd. Install where shown on roof 
necessary number of antennas to 
provide service on all television 
channels specified. These shall be 
of the directional type having 
broad band and high gain and 
connected to coaxial cable. 


amplifiers to 
and 
transformers to 


formers 


Operating Current 


All power outlets for sets shall 
be connected to the lighting system 
in the suites. Amplifiers shall be 
connected to separate circuit from 
nearest lighting panel supplying 
current to the building proper. 


Wiring 

All wiring shall be run in ap- 
proved conduit in the same manner 
as for the lighting system. The 
lead-in or down-lead for 
television shall be coaxial cable 
of the size and type as recom- 
mended by the manufacturer of 
the antenna system. Wires for 
ground connection shall be as 
recommended by the manufacturer 
of the antenna system. Coaxial 
cable shall be run in continuous 
lengths from the antenna (or am- 
plifier) and looped, not severed, 
through each television outlet in 
accordance with the riser diagram. 


wires 


1.13 Intercommunicating 
Telephone Systems 


A. Two station 
B. Master 
mon talking 
Master 


talking 


selective ringing and com 


selective ringing and com 


mon program and signal 
control 
ind common talking. 


talking 


switch- 


Selective ring 


Selective ind selective 


ring 
Private exchange, manual 
board 
Private 1utomatic 
ing 


\partment selective ringing 


common _ talking vestibule 


suites, suites to door-opener. l 


) 


loudspeaking non-loudspeak 


in 


General 


and install an (trade 
name and/or number) _ inter- 
communicating telephone system 
as manufactured by (name of 
manufacturer) and described in 
these specifications and indicated 


Furnish 


on wiring plans. The system to be 
wired and installed in accordance 
with the manufacturer’s specifica- 
tions and left in first class operat- 
ing condition. 


Operation 
system Ac the 
there shall be a 
that 


\. Two station two 


locations shown tele 


phone arranged so one station 
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may call and converse with the other. 


4 pushbutton shall be provided with 
| | 


each unit. Pressing the button at one 


station shall ring the bell at the other 


station Lifting the handphone (or 


receiver) completes the talking circuit 


Bb. Master selective wing and com 
mon talking: In the 1 € 
shall be 

pushbuttons (or 


call 


lying telephone At other 


where 
tele 


selec- 


shown. there 


phone with 


tor switch) to selectively any out 
locations 
the telephone shall have a pushbutton 
or selector switch) to call the master 
Station 


called by 


another outlying 


The master station after being 


in outlying station may call 


station to 
connection between the 


Only 


two 


points one conversation 
time is required 
( Master 


mon talking 


selective ringing and com 


program and signal con 
trol: In the 
shall be 


buttons to selectivels ill any 


main office where shown 


there ione with 


pusi out 


lving telephone by 


buzzer in classroom 


ms 


principal's office 


furnished without a 


iudible sien Lifting 


ephone 
| 


sound 


shall 


sired 


mast 


ition to complete a connection 


hetween the two remote Only 


points 
yne conversation at ime 
It shall be 


is required 
possible at tl master sta 


ion to. transfer ea | signals 


from one program cu inother 


without disturbing the overall program 
setting or any 

D. Selective 
talking 
tl shall be a 


call neg ind 


ind common 


system ocation shown 
1er¢ irranged for 


conversing with anv other 


the svstem Fach station 


provided with pushbuttons 


r selectively ring 


tation Only one con 


versation at a time is required 
FE. Selective inging and sel 
talking svstem: At each lox 
t] shall be a telephone 


calling 


telephone 


clive 
ition shown 


ere irranged for 


ind conversing with any other 


system I 


ich station 
} 


pushbuttons (or 


selector ringing 


ind sel 


Station 
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6 wires in cables 
-u- ~ 


7 wires in cobles 
- "wh == 


2 


cong 


5 & wires in cables 


“ 5 cond 


9 wires in cables 


10 wires in cables 


/ 
2 


A 2! wires 


: “mires 
4g ‘cond . 


‘4 CONG, 


Basement 
Symbo/s 
8} Su/te phone 
[2 wr bes 


2 mires 


zx cond 4p cond 


/ wires 16 wires I! mires 
-1 4 cond . Ye cond ~ Ye cond» 

~ ~ . - 
«= ~ ~ 
9 wires 
“% cond 

-26 wires 

%_ cond 


QO Door 
& Supt pore 


vestibule 
phone 

Ati jer tion 
bor 


<2 


Riser layout for apartment telephone system. 


ously provided that the call 
is not pre occupied 
F. Private 


board 


exchange, manual sv 


system: In the switchboard op 
shall be icf 
signal 


red to call 


erator’s room there ymmon 


return, lamp tvpe manual 


switchboard arran ind inter 


connect any telephone in the 
At other 
shall be 


nated by the 


system 


low tions where own there 
i telephone of the type desig 


Phe 


converse 


svmbol telephone 


call 


inv outlving station 


operator may and with 


and anv outlying 


station may call and converse with the 


operator, or be connected through th 
switchboard so that two outlying tel 
phones may converse Removing the 


handphone (or receiver) on any out 
associated 


Con 


may 


lving station will cause its 


lamp to light at the switchboard 
line to another 


nection from one 


be made bv inserting the plugs of the 


cross-connecting cords into the calling 
ind called station line jacks. Operator 
listens and converses through a headset 


ind 


set, connecting 


breast-plate transmitter or hand 


into individual cross 
means of listening 
I ich set of 
shall be 


with supervisory lamps to indicate com 


sets by 
ke vs 


cords 


connecting 


ind ringing 


cross 
connecting provided 
pletion of a conversation between two 


\ buzzer and switch shall be 


stations 
provided as a night signal 
G. Private 


svstem In tl 


exchang¢ itomat! 


switching machine 
room in basement there shall be a com 


This 


relay (or 


plete automatic exchange unit 


shall consist of an automatic 
switching 


step-by-step unit 
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tribution rack, rectifiers, control panel 


and battery with rack. At other loca 


tions where shown there shall be an 
automatic dial type telephone of the 
I he 


Station in 


designated by symbol. 
shall 


system to call and converse with 


SVS 
the 


any 


type 


tem enable any 


other station without the assistance of 


an operator. Lifting a handphone (or 
a receiver) on the calling station and 
dialing the desired number shall auto 


The 


talking circuit is completed when the 


matically ring the called station 


handphone (or receiver) is lifted at the 


called station \ busy signal shall be 


audible in the handphone (or receiver) 


of the calling station when the called 
station lines are preoccupied 

H. Apartment selective ringing and 
talking 
suites to door opener In 


shall be a 
\ pushbutton shall be 


common svstem, vestibule to 
each 


tele 


suites 


tenant's suite there 
phone 


vided 


opener at the 


pro 


thereon to operat the door 
entrance In the 


shall be 


ind plate with pushbuttons and card 


main 


vestibule there a telephone 


holders for everv suite in the building 


Pressing a pushbutton thereon will 


cause a bell to ring in the correspond 
Only 
versation is required at one time 


vide 


to operate 


ing suite one con 


Pro 


1 buzzer in each suite telephone 


telephone 


from a pushbutton at the 


entrance to the suite 


Favioment 


Aa. Install at each location in 


office a handphone on cradle type 
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desk (or flush or surface wall 
mounting with handphone or with 
watchcase receiver 


transmitter) 


and built-in 
telephone having 
mounted thereon a pushbutton for 
calling the other telephone on the 
system. (Provide desk unit with 
6 feet flexible cable, terminal strip 
box and buzzer signal) 

Ba. Install in office where shown 
a master handphone on cradle desk 
or flush or surface wall mounting 
with handphone or with watchcase 
receive! transmitter) 
telephone having mounted thereon 


and built-in 


pushbuttons (or selector switch 


with—points) to call all outlying 
stations. At all other locations in- 
stall the type of telephone indi- 
cated by symbol having mounted 
thereon one pushbutton (or selec- 
tor switch with one point) to call 
master station. (Provide desk unit 
with 6 feet flexible cable, terminal 
strip box and buzzer signal) 

Bb. Install in or near power sup- 
ply a retardation coil and connect 
to telephone system. 

Ca. Install in office where shown 
a master telephone with handset 
mounted on a signal control board, 
flush or surface wall mounting, 
having the required number of 
pushbuttons and associated card- 
holders outlying  tele- 
phone and other audible signals 
Ad- 
jacent to each pushbutton there 
shall be a set of openings each one 
representing a program circuit. A 
complete set of plugs shall be fur- 


for every 


used in the program system. 


nished, made to fit in these open- 


ings, and permitting internal con- 
nections from one program circuit 


to another, by means of horizontal 


circuit bars and vertical program 


circuit bars. A buzzer and a pilot 
lamp signal shall be provided on 
this unit with 


control switch so 


that ¢ mav be used as a signal 

the 
flush 
wall 
nal Where 


ing p ints install 
syhon indicated 


or surface 


rss mal 
ich 
handphone on 
desk on 


mounting 


tall it ( location 
where mown a 
cradle type flush or sur- 
hand- 


phone or with watchcase receiver 


face wall with 


and built-in transmitter) telephone 


having mounted  thereon—push- 


with— 
points) to call any other telephone 
in the system. (provide desk unit 
with 6-foot flexible cable, terminal 
strip box and buzzer signal; others 
with bell signal) 

Db. (same as paragraph Bb.) 

Ea. Install at 
where shown a handphone on cra- 
dle type desk (or flush or surface 


buttons (or selector switch 


each location 


wall mounting with handphone) 
telephone having mounted thereon 
—locking pushbuttons (or reset 
selector switch with—points) to call 
any other telephone in the system. 
(Provide desk unit with 6-foot* 
flexible cable, terminal strip box 
and buzzer signal; others bell sig- 
nal) 

Fa. 


where 


each location 
handphone on 
cradle type desk (or flush or sur- 


Install at 
shown a 


face mounting with handphone or 
with watchcase receiver and built- 
in transmitter) telephone. (Pro- 
vide desk unit with 6-foot flexible 
cable, terminal strip box and buzz- 
er signal; other with bell signal) 

Fb. Install in telephone switch- 
board room a free-standing (or 
turret or desk type) common re- 
turn, lamp signal, manual tele- 
phone switchboard. This unit 
shall be equipped for—line and 
lamp jacks (for all stations plus 
10°,) or nearest largest standard 
switchboard manufactured,—cross- 
connecting cords and ringing and 
listening keys, (based on 5 for first 
50 lines plus I for each 10 addi- 
tional buzzer switch, 
headset and breastplate transmit- 
ter with cord and plug, line ter- 
minals in rear. 


lines) and 


The cross-connect- 
ing cords shall be complete with 
supervisory pilot lamps. 

Ga. Install at 
where shown a 
desk 


all mounting with handphone 


each location 
handphone on 
cradle (or flush or surface 
telephone with automatic dial and 


desk 


‘ al le 


unit with 


and 


! (Provide 
flexible terminal 
room a 

nee unit 

pment 
pped { inics 


space for future expan- 


sion, including switching and rack 
facilities, ringing apparatus, recti- 
fier equipment, battery and rack. 
Ha. Install in each suite a flash 
(or surface) wall type telephone 
provided with one pushbutton and 


106 ELECTRICAL CONSTRUCTION AND MAINTENANCE 


(1) a talk and answer 
mounted behind - grille 
front with press-to-talk button, (2) 
a watchcase receiver and built-in 
transmitter and hook-switch, (1, 2 
together with 
and backbox. 

Hb. Install 


loudspeaking 


cardholder. 
speaker 


necessary terminals 
in vestibule a (1, 2) 
telephone, (2) non- 
loudspeaking telephone with ar- 
cord receiver and built-in 
transmitter, (1, 2) with 
pushbuttons and cardholders (one 
for each suite) and flush louvered 
lamp for illuminating plate. Outer 
frame shall be designed to contain 
government approved mailboxes. 
Backbox to be provided for the 
telephone in vestibule. 


mored 


He. Install a mortise type door- 
opener in main entrance door 
frame and fasten securely in place, 
and even with door lock. 


Terminal Strip Cabinets 


Furnish and install where shown 
on plans, flush steel cabinets with 
hinged doors equipped with lock 
and keys. The terminal strips shall 
have sufficient pairs of terminals 
for all conductors, plus 10% 
spares. Terminal strips must be 
mounted on a sheet of insulating 
material. 


Operating Current 


The system shall operate from a 
dry plate rectifier power supply 
cabinet with a capacity of sufficient 
size to carry the load of the system. 
This unit shall have an input of 
115 volts 60 cycle ac derived from 
a separate circuit from the nearest 
lighting panel. (H) a float-on-line 
dry plate rectifier charger and a 
storage battery, the rectifier to be 
capable of a booster charge if re- 
quired. 


Wiring 


All wiring shall be run in ap- 


conduit in the same man- 


The 


and in 


tem 


s for the lighting sys 
hall be color-coded 
, except in damp loca- 

here it 
(A, twisted 
pair No. 19 B & S gauge, (B, D, G, 
H) cable with 2 pair No. IS B&S 
gauge, balance single or paired No. 
2B & S gauge, (F, G) cable with 
pairs No. 22 B & S gauge, branches 


trons (or inderground 


shall he lead-covered.) 
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twisted duplex or triplex No. 19 
B & S gauge. (D) one twisted pair 
No. 19 B & §S one 
No. 14 B & S gauge, plus | 
No. 18 B & S gauge for each signal. 


gauge, com- 


mon 


Finish 


Finish on shall be 


standard insofar as possible except 


instruments 
manual switch- 
boards which shall be as approved 
by the Architect. 


annunciators and 


7.14 Sound Systems 
A. Sin cl 
B. Multi « 
( 

D. munication 


inn 


mnmon 
inication, § 
talking 


nmunication, s¢ 


common 


] 


elective talking 


General 


trade 
or number) sound chan- 


Furnish and install a 
name and 
nel (or sound intercommunication) 
system as manufactured by (name 
of manufacturer) and described in 
these specifications and indicated 
on wiring plans. The system to be 
wired and installed in accordance 
with the manufacturer's specifica- 
tions and left in first class operat- 


ing condition. 


Operati>= 


> T, 
3 Pr Te 


Va‘cona 


4Pr Tea 


% “cond 


ass /ovdspearess 


Auditorium 


@ Wicroprore 


Riser layout school sound system 


B. Multi 


Similar to paragraph \ 


channel sound © system 


except tor 
idditional radio and_ distribution 
equipment for two or more channels 

C. Intercommunication, two-way 


sound system: At the two locations 


shown on plans there shall be a sound 
that 


intercommunicator arranged so 


one station may call and converse with 
the other \ 


shall connect the speaker-microphone 


“pre ss-to-talk” switch 


so that the calling station may con 


called station 
shall be 


called station 


verse with the 


\ sepa 


ite kev or switch used for 


signaling the 
D. Intercommunication, master 


lective ringing, common talking 


In the manager's office there 


tem 
e a sound intercommunicator 
ister type imran red so that am ut 
ng station may be called individually 


contere 


»whone so that th 


converse with the 


4 separate kev or switcl 
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be used tor calling each of the other 


stations individually (A conterence 
key may be provided at one station to 
talk to a group or all of the other sta 
Only 


time 1s required normally 


tions one conversation at one 


F. Intercommunication selective 


ringing, selective talking system In 
each office where shown on plans there 


shall be a 


of the selective type arranged so that 


sound intercommunicator 


any station may call and converse with 


any other station in the system A 


‘press-to-talk” switch shall connect the 
speaker-microphone so that the calling 


| 
called 
\ separate key or switch shall 


station may converse with the 


station 
| 


be used for calling each of the other 


stations individually (A 


conference 


key may be provided at one station to 


| of the ther 
iny conversations as 


stations are required 


Equipment 


Install 
] 


Aa. 


- 0 


THE- TUS 


in each classroom a 


1 permanent magnet dy- 


loudspeaker with an 


haflle in 


tvp 
cone vd walnut 
In laboratories, gymnasium 
and science rooms install a 10-inch 
loudspeaker in same type of case. 
In auditorium install two high 
fidelity dynamic loudspeakers with 
directional horns equipped with a 
fidelity 


volume control 


12-inch cone. Provide a 
unit in auditorium 


and gymnasium for loudspeakers. 
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Ab. Install on stage in audi- 
torium a three-way polarized mi- 
crophone receptacle with single 
gang metal plate, and a velocity 
microphone with switch mounted 
on an adjustable floor stand with 
30 feet of cord and a plug. Install 
a microphone in the principal's 
office to be of the desk type com- 
plete with 10-foot cord, plug and 
receptacle. 

Ac. Install in room where shown 
a free-standing cabinet containing 
the necessary voltage amplifier, 
power amplifier, radio receiver, 
phonograph reproducing unit, dis- 
tribution switch panel, monitor 
loudspeaker and all controls for 
regulating volume and tone. The 
radio receiver shall be superhetero- 
dyne having high sensitivity over 
the entire broadcast, shortwave 
and frequency modulation bands. 
The phonograph reproducing unit 
shall be of the automatic record 
ejector type, suitable for playing 
a multiple of records at either 78, 
15 or 33.1/3 rpm. The monitor 
loudspeaker shall be of the 8-inch 
permanent magnet dynamic type 
and be provided with “talk-listen” 
switch for two-way conversation. 
Provide dynamic microphone with 
switch complete with desk stand, 
cable and plug. 

Ba. (Same as paragraph Aa.) 

Rb. (Same as paragraph Ab.) 

sc. (Similan 
excent with 


to paragraph Ac. 
facilities for desired 
number of channels) 

Ca. Install where shown a desk 
model amplified sound intercom- 
municator consisting of wood (or 
plastic) case and having mounted 
therein a speaker-microphone and 
amplifier. The surface of the case 
shall have a “press-to-talk” switch, 
a calling key or switch, a volume 
control switch and watchcase re- 
ceiver and hook. Provide 6 feet of 
cable and plug. 

Da. Install in manager's office a 
desk model amplified intercom- 
municator consisting of wood (or 
plastic) case and having mounted 
therein a speaker-microphone, am- 
plifier and terminals. The surface 
of the case shall have a “press-to- 
talk” switch, 
switches, 


keys or 
name, number) a_vol- 
ume control switch and watchcase 
receiver and hook. 


calling 


Provide 6 feet 
of cable and plug. 

Db. Install in all other offices 
where shown a desk model ampli- 
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fied intercommunicator outlying 
station consisting of wood or 
plastic) case and having mounted 
therein a speaker-microphone, am- 
plifier and terminals. The surface 
of the case shall have a “press-to- 
talk” switch, a calling key or 
switch, a volume control switch 
and watchcase receiver and hook. 
Provide 6-foot cable and plug for 
power, and flexible cable and ter- 
minal block for circuit wiring. 

Ea. Install in all offices where 
shown a desk model amplified in- 
tercommunicator for selective ring- 
ing and common talking consisting 
of wood (or plastic) case and havy- 
ing mounted therein a speaker- 
microphone and amplifier. The 
surface of the case shall have a 
“press-to-talk” switch, calling keys 
or switches, (name, number) a vol- 
ume control switch and watchcase 
receiver and hook. Provide 6 feet 
of cable and plug for power, and 
flexible cable and terminal block 
for circuit wiring. 

Fa. Install in all offices where 
shown a desk model amplified in- 
tercommunicator for selective ring- 
ing and selective talking consisting 
of wood (or plastic) case and hav- 
ing mounted therein a speaker- 
microphone and amplifier. The 
surface of the shall have a 
“press-to-talk” switch, calling keys 
or switches, (name, number) a vol- 
ume control switch and watchcase 
receiver and hook. Provide 6 feet 
of cable and plug for power, and 
flexible cable and terminal block 
for circuit wiring. 


case 


Terminal Strip Cabinets 


Furnish and install where shown 
on plans, flush steel cabinets with 
hinged doors equipped with locks 
and keys. The terminal strips 
shall have sufficient pairs of ter- 
minals for all conductors plus 10°; 
spares. Terminal strips must be 
mounted on a sheet of insulating 
material. 


Operating Current 


The system shall operate on 115 
volts 60 cycle ac (A,B). A separate 
circuit shall be run from the near- 
est lighting panel, (C,D,E,F). The 
intercommunicators shall be 
plugged into the nearest conven- 
ience receptacle by means of the 
flexible cord and plug provided 
with the units. 


Wiring 

All wiring shall be in approved 
conduit in the same manner as for 
the lighting system. The wires 
from the source of current shall be 
rubber covered. (A,B) 2 No. 14 
B & S gauge, (C,D,E,F) 2 No. 18 
B & S gauge in flexible cord with 
plug. (A,B) Wiring from the main 
terminal cabinet adjacent to the 
control cabinet shall be in flexible 
cable supplied by the manufac- 
turer of the system. Wiring from 
the main terminal cabinet to indi- 
vidual room loudspeakers shall be 
2 No 
ered and cotton braid with steel 
shield. Wiring to auditorium 
speakers shall be 2 No. 14 B& S 
gauge and 2 No. 18 B & S gauge. 
Wiring to auditorium volume con- 
trol 5 No. 16 B & S gauge. Wiring 
to auditorium microphone recepta- 
cle 1 lead sheathed covered twisted 
pair No. 19 B & S gauge in sepa- 
rate conduit. Ground wire No. 12 
B & S gauge from control cabinet 
to street side of water meter, 2 No. 
14 B & S gauge from nearest light- 
ing panel to control cabinet. Anten- 
na lead-in wires to be carried from 
control cabinet to roof of building. 
(C) No extra wiring necessary. (D) 
Wiring between the master station 
and the outlying stations 3 com- 
mon and I section to each outlying 
station No. 22 B & S gauge. (E) 
Wiring between all stations 3 com- 
mon and | section to all No. 22 
twisted. (F) Wiring between all 
stations 3 common and 1 pair sec- 
tion to all No. 22 twisted. 


18 B& S guage rubber cov 


Finish 
All cabinets shall be walnut (or 


some other standard finish) or as 
selected by the Architect. 


1.15 Paging Systems 


A. Lamp annunciator, three and six 
call. 

B. @entral code transmitter 

C. Voice, multiple circuit 

General 
Furnish and install a (trade 


name and/or number) paging sys- 
tem as manufactured by (name of 
manufacturer) and described in 
these specifications and indicated 
on wiring plans. The system to be 
wired and installed in accordance 
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with the manufacturer’s specifica- 
tions, and left in first class operat- 
ing condition. 


Operation 
\. Lamp 


at intersections 


iator: In corridors 


and 


" 
library 


mMnune 
nurses 


stations 


doctors’ lounge iuditorium 


nurses’ dining room and at other loca 
tions shown on plans there shall be a 


There shall 


buzzer 


paging lamp annunicator 


also be enclosed therein a (or 


chime may be mounted adjacent to 


annunicator with externally con 


trolled cut-off switch Adjacent to 


telephone switchboard operator there 


shall be a portable keyboard with three 
vertical rows of keys for paging three 


persons six rows ot kevs tor paging 


six persons) and provided with flexible 


cable to a flush terminal cabinet 


mounted in wall. Operation of 


buttons in the 


will 


num 


same vertical row 


light and flash 


bered 


correspondingly 


simultaneously in 


nunci ind the 


kevboard 


is to be 


itors pilot igh on 
When more than one person 
paged addi rtical 


rows 
coded 
signals appear i juence 
flash vstem shal i i 


of 120 ¢ 


of buttons 


lamp 


ind 
capacity 


using th ligit code 


Addit 
ddit 
ncluded to connect 


ind 


numbers onal buttons shall be 


or disconnect the 


system to operate the audible sig 


nals to 


obtain ittention \ 


control cabinet shall be installed in 


the machine room located in the base 


ment for controlling the load and the 


sequence of calls and the flashing of 


the lamps lo extinguish 


signals the reset button on 
tive vertical row is operated 

B. Central 
call 


} ] 


shops and 


code transmitter, single 


svstem: In corridors, stockrooms 
shown 
shall be a he 


bell 


other locations on 


the plans there ivy duty 


bar chime (single stroke buzzer 


single or double projector vibrating 


horn 
} 


\djacent to telephone switch 


voard operator there shall be an auto 


matic tM tor-di ven code transmitter 


with h and facilities 


ind 
for sett 
of cod 


nal mav be t smitted ye 


series 


Onlv one sig 
time 
but mav | ep t is | s desired 


d by 


be paged 


rmine 


svstem 
<] 


lipping 
ms shown 


] ] 
Lou 


11 No /4 
1 Ne 12 
%q"cond 


Basemert 


Poeging ernunc:ator 


a 


Termina/ bos 


16 wire cable 


Contro 


(. Portob/e *eyboord 


pons 


Riser layout silent paging system with buzzer. 


spe aker Adjace nt 
switchboard operator there shall be a 
desk 
talk” 


cable 


to the telephone 


type microphone with “press-to 


flexible 
ind receptacle In addi 
shall be i 


kevboard which shall enabl 


switch complete with 
plug 
there selector 


tion paging 


the oper 
to connect each individual, gre 
loudspe ikers \ 


switch shall be 


itor up 


or riser of master 
included to connect all 
loudspeakers simultaneously regardless 
of the other switches 


of the position 


Equipment 


Aa. Install at 
where shown a lamp annunciator 


each location 
with suitable mounting for the lo- 
cality. Case shall be of heavy steel 
construction with hinged 
Single face flush, double and triple 
face vertical wall bracket mounted 
annunciators shall have ten lamps 
Double face ceiling or sus- 
pended horizontal mounting and 
double face partition mounted an- 
nunciators shall have two sets of 


doors. 


each. 


ten lamps each. Sive of indicators 


shall not be less than two inches 


high and shall have markings ap- 


plied photographically or engraved 
on plastic sheet. Markings shall be 
1 to 9 and 0. shall be 
mounted in lower part of case and 


Buzzer 


cut-off switch handle shall extend 
Where 
chime is mounted adjacent to an- 


throvueh bottom of case. 
and 


two terminals are provided for ex- 


nunciator, buzzer is omitted 


tension) Back>box to be provided 
by the manufacturer. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE 


Ab. Install where shown a port- 
able selector keyboard consisting 
of three (or six) rows of metal lock- 
ing buttons or switches, each but- 
ton in a row representing a single 
digit indication on the annuncia- 
tors, and arranged in a vertical 
position parellel to each other. In 
there shall be a “start” 
stop” button, and an audi- 


addition 
and a “ 
ble signal switch at the bottom of 
each vertical row. This unit shall 
be mounted on a 30-inch cast tron 
floor pedestal (or a table as se- 
lected). A flexible cable 10 feet 
long shall be connected and 
brought out to a flush terminal 
cabinet for connection to the per- 
manent wiring. 

Ac. Install where shown a con- 
trol panel enclosed in a surface 
steel cabinet with hinged door and 
lock with keys. This panel shall 
contain the necessary silent mer- 
cury contact relays, transformer 
for keyboard control, fuses, master 
switch and terminals. 

Ba. Install where shown a heavy 
duty single stroke bar chime, single 
stroke bell (with 4, 6 or 10 inch 
gong) non-contact buzzer, single or 
double projector vibrating horns 
as indicated by symbol. These units 
shall be wound to operate in mul- 
tiple on the maximum voltage of 
the system. These shall de- 
signed to mount on standard out- 
let boxes. 

Bb. Install where shown a syn- 
chronous 


be 


automatic 
code transmitter having an “on and 


motor-driven 
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switch, and a 


off” selector kev- 
board or dial for setting the trans- 
mitter to call desired person. Index 
card or sheet shall be provided 
thereon for inserting the names of 
the individuals. A flexible cord 
and plug shall be provided for con- 
nection to a 115 volt 60 cycle con- 
venience receptacle, and anothe1 
cord shall be provided to connect 
to the signal circuit. 

3c. Install where shown a silent 
mercury contact relay or relays en- 
closed in surface steel cabinet with 
hinged door and equipped with 
lock and keys, and connect with 
operating pushbutton. Relays shall 
be of sufficient size to carry the 
load of the entire signal devices. 

Ca. Install where shown a per- 
manent magnet, dynamic type 
loudspeaker single face flush, sur- 
face wall, double face wall bracket 
mounting or portable desk mount- 
ing as indicated by symbol. These 
speakers shall be equipped with 
volume control device and shall be 
of sufficient volume and size to be 
distinctly heard over the area in 
which they are installed. 

Cb. Install where shown a port- 
able type adjustable desk stand 
crystal microphone complete with 
flexible cable, plug and receptacle. 
A “press-to-talk” switch shall be 
provided on the microphone. (A 
floor type switch may be supplied 
with connecting cord to free op- 
erator’s hands). 

Cc. A selector keyboard shall be 
provided with the microphone con- 
sisting of a portable cabinet con- 
taining a heavy duty switch for 
each individual, group or riser of 
loudspeakers and equipped with a 
flexible cable and terminal block 
in surface housing. A master switch 
shall also be provided below cir- 
cuit switches. 

Cd. Install where shown a voice 
paging amplifier equipped with 
volume tone control, 
protecting fuses, 
multi-tap output transformer, and 
receptacle for 


control, 
power switch, 
microphone, en- 
in ventilated steel cabinet. 
This unit shall be of ample capac- 
ity to operate the entire system. 


closed 


Terminal Strip Cabinets 


Install where shown on_ plans 
flush steel cabinets with hinged 
doors equipped with lock and keys. 
The terminal strips shall have suf- 


ficient pairs of terminals for all 
conductors plus 10°) spares. Ter- 
minal strips shall be mounted on 
a sheet of insulating material. 


Wiring 

All wiring shall be run in ap- 
proved conduit in the same man- 
ner as for the lighting system. The 
wires shall be color-coded and rub- 
ber covered. Feeder wires to con- 
trol cabinets and relay cabinets 
shall be No. 10 B & S gauge. (A) 
Number of wires between the con- 
trol cabinet or relay cabinet to 
annunciators 11 without audible 
signals, and 12 with audible sig- 
nals, with common feeder wire No. 
12 B & S gauge and lamp and audi- 
ble signal section wires No. 14 B 
& S gauge. (A) Number of wires 
between the kevboard and relay 
cabinet 11 without audible signals, 
and 12 with audible signals, with 
common feeder wire No. 12 B & § 
gauge and lamp and audible sig- 
nal section wires No. 14 B & § 
gauge for single call. Keyboard to 
control panel 15 wires without au- 
dible signals, and 16 with audible 
signals No. 16 B & S gauge for 3 
to 6 call. (B) Number of wires be- 
tween the relay cabinet and sound- 
ing devices 2 not smaller than No. 
14 B & S gauge. (C) Number of 
wires from amplifier to loudspeak- 
ers 1 No. 18 B & S gauge rubber 
covered twisted pair (based on 
small installation in separate con- 
duit: shielded wire if run in con- 
duit with other systems). Number 
of wires from amplifier to loud- 
speakers 1 No. 18 B & S gauge 
rubber covered twisted pair for 
each separate section of loudspeak- 
ers. The amplifier requires 1 pair 
of No. 14 B & S gauge wires from 
the source of supply. 


1.16 Fire Alarm Systems 


A. Non-code, open-circuit, non-super 
\ ised 


Non-code, closed-circuit, supervised. 


Master-code, closed-circuit, super 

vised. 

Plain-code, closed-circuit, super- 

vised 

Single-code, group, closed-circuit, 
supervised. 

F. Coded 
supervised 


. Coded 
closed-circuit, supervised. 


pre-signal, closed circuit, 


shunt non-interfering, 
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H. Coded 


closed-circuit 


positive non-inter! 

supervised 

I. Coded auxiliarized, Muni 
nection 

J. Non-cod 
supervised l 


K. Coded 


supervised, (1 


closed-circuit 
Tube 
} 


closed « 


utomatic, 
Wired, (2 
automatic 


Wired, (2) Tul 


General 


Furnish and install a _ (trade 
name and/or number) fire alarm 
system as manufactured by (name 
of manufacturer) and described in 
these specifications and indicated 
on wiring plans. The system to be 
wired and installed in accordance 
with the manufacturer's specifica- 
tions, and left in first class operat- 
ing condition. 


Operation 


\. Non-code, open-circuit non 
supervised system: At each stairway, 
exit and other locations shown on 
plans there shall be a non code break 
glass fire alarm station. At each loca 
shall be a 


Breaking the glass in 


tion where shown there 
bell (or horn). 
any station shall cause ail sounding 
devices to operate continuously until 
the glass has been replaced in the 
station which initiated the alarm. It 
shall also be possible to transmit a 
test signal from any station by open- 
ing the front cover by means of a key. 

B. Non-code 


svstem: At 


closed-circuit, super 


vised each stairway, exit, 
and other locations shown on plans 
there shall be 


statron. At 


a non-code break-glass 


fire alarm each location 
where shown there shall be a bell (or 
Breaking 


in anv station shall cause all sounding 


horn or siren). the glass 
devices to operate continuously until 
the glass has been replaced in the 
station which initiated the alarm. It 
shall also be possible to transmit a 
test signal from any station by open- 


ing the front cover by means of a 


kev. 
devices shall be connected to a 


The stations and the sounding 
con- 
trol panel which shall permit a small 
current to through 
A trouble bell shall 


also be provided and shall sound con 


supervisory pass 


the entire system 


tinuously in the event of interruption 
break 


connections 


of the operating current, or a 
in the system wiring o1 
( Master code 


vised 


closed-circuit, super- 


svstem: At each stairway. exit 


and other locations shown on plans, 


there shall be a non-code_ break-glass 


fire alarm. station At each location 
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on shall 
nism on 

trans 
) inding 


ilso 


throug 
trouble 


continuously until 


placed in tl i \ initiated 


the alarn en er code mech 


inism rewound. The trouble 


continuously in 


nterruption of the op 


or break 


rr connections 


D. Plain-code, closed-circuit, super 


vised system At each stairway, exit 


shown on 


le closed-cir 


locations plans 
shall be 
general alarm 
At each location 
shall be 1 bell or 


rele ising the 


ind other 


there i plain-cor 


cuit type fire alarm 


station shown there 
horn). Pulling and 
lever of anv station shall 


cause the code number of that sta 


tion to be sounded on all signal de 
The stations and 
shall be 


nected to a control panel which shall 


vices in the system 


the sounding devices con 


permit a small supervisory current to 


pass through the system. It 


shall be 


test 


entire 


possible to make a single tap 


ind a silent running test on any 


station by operating an enclosed lever 
kev 


therefore 


or by inserting a into an open 
turning 
The 
event of inter 
break in 


connections 


ing provided and 


it in either of two directions 


bell shall sound in the 
the 


ruption of current or a 


system wiring or 


F. Single-code, group, closed-circuit 


supervised system: At each stairway, 
locations shown on 


shall 


closed-circuit — fire 


exit and other 


plans of the building there 
be i 

alarm station. At each location shown 
there shall be 
bell (or 


emplovees buildings there shall be the 


main 


single-code 


1 local or general alarm 


horn In tl ind 


1¢ service 


of stations and sounding 
Pulling and releasing the lever 
iin building shall 
eration of 

One 
] i he 


soundins aevices int 


main building 


while the other shall be used to operate 


t} reneral alarm sounding devices in 


the service and emplovees buildings 


Stations located in the service and em 


plovees buildings shall operate all local 


ilarm sounding devices in the build 


ing where the alarm originates, and in 


iddition operate all general alarm 


ling devices in the other service 


sounc 
nd emplovees buildings and also in 


The 
} 


s in each building sl 


iin building stations and 


lino d 


iW aevic 


] 


be connected separate group type 


re spective 
small 


control | 1] in its 


1,1 


DbuULICdIng permit a 


supervisory Current to pass through the 


stem It 


make a single tap test 


entire § shall be possible tt 


ind a silent run 
ning test on any station by operating 
an enclosed lever, or by inserting a 


key 


for, and 


into an opening 


either of two 


turning it in 


} 


directions. The ell shall sound 


iffected 


troubl 


it each control panel ind 


operate continuously in the event of 
interruption of the 
break in the 


connections \ 


oper iting current 


or a system wiring o7 


permanent record of 


each alarm shall be made on a punch 


register located near the control panel 
with 
This 


shall be accomplished by an automatic 


in the main building, together 


the time of the day transmitted 


time stamp interconnected with the 
punch register 
F. Coded 


supervised system: At each stairway 


pre signal, closed-circuit 


exit and other locations shown on 


plans there shall be a coded pre-signal 
fire 


shown 


station At 
shall be 
a pre-signal 
Pulling 


station 


closed-circuit alarm 
there 
be ll oO! 


indicated 


each location 


a general alarm 
bell or 
ind releasing the 
shall 


station to be sounded on all pre signal 


chime as 
lever of the 
number of that 


cause the code 


sounding devices only Inserting a 
special general alarm plug in an open 
ing provided therefor on the face plate 
then 
shall 


that sta 


containing the pull lever, and 


pulling and releasing the lever 


cause the code number of 


tion to sound on all signal devices 


general alarm 
The 
shall be 


nected to a control panel which shall 


both pre-signal and 


throughout the system stations 


ind sounding devices con 


permit a small supervisory current to 


through the entire system. It 


shall be 


pass 


possible to make a single 


tap 


test, and a silent running test on any 


operating an enclosed lever 


inserting a kev into an opening 


therefor, and turning it in 


The 


continuously in the 


wo directions trouble 


sound 
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Trouble bet! 


F A contro/ pane 


Riser layout plain code fire alarm system 


vent ol interruption of the operating 
urrent, or a break in the system wiring 
ry connections 


G Coded 


closed-circuit 


shunt non-interlering 


supervised system \t 
exit and other locations 


i coded 


ilarm= sta 


each stairway 
shown on plans there shall be 
non-intertering fire 
At each 

1 bell (or 


shunt 
shown. there 
Pulling 


station shall 


tion. location 


horn ind 
releasing the lever of the 
number of that sta 


cause the code 


sounded on all signal de 
The 
shall 


insure that when a station is operating 


tion to be 


vices in the system shunt non 


interference feature function to 
farther 
panel shall 
The Sta 


shall be 


no other station, electrically 


iwav from the control 


interfere with its operation 


tions and sounding devices 


connected to a control panel, which 


shall 
rent to 


permit a small supervisory cur 


pass through the entire sys 


tem. It shall be possible to make a 


single tap test, and a silent running 


test on any station by operating an en 
kev 


therefor 


closed lever or bv inserting a 


into an opening provided 


ind turning it in either of two dire¢ 
bell shall 
f 


event oft 


tions. The trouble sound 


continuously in the inter 
ruption of the operating current 


break in the system wiring o1 
nections 


H. ¢ 


closed-circuit 


oded positive non-interferin 


supervised system \t 
ind other locations 
shall be a coded 

non-interfering fire 
At each location 


bell (or 


irwav, exit 


} 


shown on plans there 


positive vlarm sta 


shown there 
Pulling 


horn ind 
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releasing the lever of the 


station shall 
cause the code number of that station 
to be sounded on all sounding devices 


The 
terfering feature shall function to in 


in the system positive non-in 
sure that when a station is operating, 
shall 


transmissions of impulses 


no other station interfere with 


its proper 
Should two or more stations be pulled 


at or about the same time, the sta 


tion first securing the line will com 


plete its code signal without inter 


ference from subsequently operated 


stations. The stations and sounding 
shall 


trol panel, which shall permit a small 


devices be connected to a con- 
current to 


The 


shall sound continuously 


supervisory through 
bell 


in the event 


pass 
the entire system trouble 
of interruption of the operating cur 
bre ik 


or connections 


rent or a in the system wiring 


until the defect is 

It shall not be possible to 
he trouble bell except by a 
hrow-over switch on the control panel 


h automatically transfers the 
signal to a red lamp also lo 
on the panel. Lamp is to remain 


until the trouble is remedied 
to be 
\ re 


1 punch register and 


returned to its 


ord of all alarms 


alarm shall be im 
sister tape by means 
time stamp 
iuxiliarized 
system: At 


other 


Municipal 
each stairway 
locations shown on 
shall be a coded 
station. At each 
hall be a bell (or 


glass in the 


wxiliar 
ilarm loca 
horn 
door and 
releasing the lever of the 
code 


cause the number 


ym to be sounded on all 


es in the ind trans 


system 


ilarm simultaneously to the 


Department by 
Fire Alarm 


switchboard 


tripping a 
Station lo 
operator's 
1 pedestal on the 
building Inter 
contacts sl} provided on 
ion to prevent false alarms from 
mitted to the municipal 
it shall be 


on door by 


neces 


r of the 


only 


nal de operate 


ithin t confines building 


\ warning signal given on 


the control p immediately, when 


inel 
is broken or when the door 


springs trouble 


open on i station The 


signal continues to Operate as long 


as a Station door remains open alter 
transmitting an alarm or a drill signal 
rhe stations and the sounding devices 
shall be connected to a control panel 
which shall permit a small supervisory 
current to pass through the entire sys 
tem. The system shall be double super 
vised using distinctively toned trouble 
bells, two in number, each with pilot 
lamps and silencing swit« hes 

J. Non-code, 


cult 


1utomatic, closed-cir 


supervised system: In all rooms, 


corridors, closets, shops storerooms, 


attic and other locations shown on 


plans there shall be mounted on the 
ceilings (1) thermostatic detectors of 
the rate-of-rise and fixed temperature 
type, (2) thermostatic detector tubing. 
1, 2) properly spaced and installed 
to result in 


maximum protection in 


wcordance with the Underwriters’ re 


quirements. At each location shown 


there shall be a bell (or horn). In the 
event of a fire the rapid rise in tem- 
shall be 


tected by the 


perature automatically de 


thermostatic elements 


shall 


operate 


which in turn cause all sound 


ing devices to continuously 


throughout the system. The thermo 


elements and _ the 
shall be 


which 


static sounding de 


vices connected to a 


shall 
current to 


control 


pane l 


permit a small 


supervisory through 
The 


sound continuously 


pass 
the entire wiring of the 


bell shall 
event ot 


system 
trouble 


in the interruption of the 


operating current or a break in the 


system wiring or connections until 


transfer 


the defect is remedied trouble 


signal shall include a switch 


ind a pilot light. It shall be possible 
to make periodic tests on the thermo 
whe never desired 


static elements 


K. Coded, automatic, closed-circuit, 
supervised system: In all rooms, cor 
ridors, closets, shops, storerooms, attic 
ind other locations shown on plans 
there shall be mounted on the ceilings 
detectors of the 


1) thermostatic rate 


ofrise and fixed temperature type, (2) 


thermostatic detector tubing, (1, 2 
properly spaced and installed to result 
in maximum protection in accordance 
with the 
\t each 


be a bell (or 


Underwriters’ requirements. 
shall 


and an electrically 


location shown there 


horn 


tripped transmitter. In the event of 


i fire, the rapid rise in temperature 


shall be automatically detected by the 


thermostatic elements, which in turn 


shall « iuse a code sien il to be sounded 


on all sounding devices, indicating 
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the zone or section of the system in 


The ther 


sounding 


which the alarm originated. 


elements and the 


shall be 


trol panel (which may also contain 


mostatic 


devices connected to a con 


the transmitters on smaller systems). 
\ small supervisory current shall pass 
The 


trouble bell shall sound continuously 


through the entire wiring system 


in the event of interruption of the 
break in the 


and 


operating current or a 


system wiring or connections 
when the transmitters require winding 
The 
transter 


shall be 


tests on 


and until the trouble is remedied 
trouble signal shall include a 
switch and a pilot light. It 
possible to make periodic 


the thermostatic elements whenever 


desired. 


Equipment 


Aa. Install where shown a flush 
(or surface) non-code_ break-glass 
hammerless fire alarm station, 
with hinged front door and lock 
with key arranged for making tests 
without breaking glass, and for 
easy replacement of the glass when 
broken. Flush station shall mount 
on standard outlet box with single 
gang cover. (surface station is pro- 
vided with back-casting by manu- 
facturer) 

Ab. Install where shown on plans 
an underdome vibrating plunger 
type bell (4, 6 or 10 inch size), or 
heavy duty type vibrating horn of 
the single or double projector type 
as indicated by symbol. These sig- 
nal devices shall all be wound for 
multiple operation. 

Ba. (Same as paragraph Aa. 

Bb. Install where shown an un- 
derdome vibrating plunger type 
bell (4, 6 or 10 inch size), or heavy 
duty type vibrating horn of the 
single or double projector type as 
indicated by symbol. These signal 
devices shall all be wound for series 
operation. 

Be. Install where shown a closed- 
circuit fire alarm control panel in 
surface (or flush) wall type steel 
cabinet equipped with hinged door 
with lock and keys. Panel shall 
contain all necessary relays, meter, 
resistances, thermal cut-out, termi- 
nals and fuses for the control and 
supervision of the system. Panel 
shall be single supervised (unless 
double supervised is specified) and 
shall operate on 115/230 volts, 3 
wire supply current. Panel shall 
contain number of bell and station 
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circuits required. A trouble bell 
shall be provided for external con- 
nection. 

Ca. (Same as paragraph Aa.) 

Cb. Install where shown an un- 
derdome single stroke plunger type 
bell (4, 6 or 10 inch size) or heavy 
duty vibrating horns of the single 
or double projector type as indi- 
cated by symbol. These signal de- 
vices shall all be wound for series 
operation. 

Cc. Install where shown a closed- 
circuit fire alarm control panel of 
the master type in surface (or 
flush) wall type steel cabinet 
equipped with hinged door with 
lock and keys. Panel shall contain 
all necessary relays, meter, resist- 
ances, thermal cut-out, four round 
master code mechanism, terminals 
and fuses for the control and su- 
pervision of the system. Panel shall 
be single supervised (unless double 
supervised is specified) and shall 
operate on 115/230 volts, 3 wire 
supply current. Panel shall contain 
number of bell and station circuits 
required. A trouble bell shall be 
provided for external connection. 

Da. Install where shown a semi- 
flush (or surface or weatherproof) 
plain code, closed-circuit, pull 
lever, four round code type fire 
alarm station with break-glass (or 
open) door. Stations shall be pro- 
vided with a code wheel, 
required. Facilities 


coded as 
shall be in- 


cluded for making a single tap test 
and silent running test with key. 
Backbox to be provided by the 
manufacturer. 


Db. (Same as paragraph Cb.) 
Dc. (Same as paragraph Be.) 
Ea. Install where shown a semi- 
flush (or surface or weatherproof) 
single code, closed-circuit, pull 
lever, four round code fire alarm 
station with break-glass (or open) 
door. Stations shall be provided 
with one code wheel, coded as re- 
quired, two sets of contacts, and 
two sets of terminals. Facilities 
shall be included for making a 
single tap test and silent running 
test with key or lever. Backbox to 
be provided by the manufacturer. 
Eb. (Same as paragraph Cb.) 
Ec. Install where shown in main 
building a_ closed-circuit master 
fire alarm control panel. In other 
buildings install a_ closed-circuit 
local fire alarm control panel. Pan- 
els shall be mounted in surface (or 
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flush) wall type steel cabinets 
equipped with hinged doors with 
lock and keys. Panels shall contain 
all necessary relays, meters, resist- 
ances, thermal cut-outs, terminals 
and fuses for the control and su- 
pervision of the system in their 
respective areas. The system shall 
be single supervised (unless double 
supervised is specified) and shall 
operate on 115/230 volts, 3 wire 
supply current. Panels shall con- 
tain number of bell and station 
circuits required. Trouble bells 
shall be provided for external con- 
nections. 

Fa. Install where shown a semi- 
flush (or surface) pre-signal, pull 
lever, four round type fire alarm 
station with break-glass (or open) 
door. Stations shall be provided 
with one code wheel, coded as re- 
quired. A jack shall be provided 
on the pull lever plate for insertion 
of plug or key. Facilities shall be 
included for making a single tap 
test and silent running test with 
key or lever. Backbox for the in- 
stallation to be provided by manu- 
facturer. 

Fb. (Same as paragraph Cb.) 

Fe. (Same as paragraph Bc.) 

Ga. Install where shown a semi- 
flush (or surface or weatherproof) 
plain code, shunt non-interfer- 
ing, closed-circuit, pull lever, four 
round code type fire alarm station 
with break-glass (or open) door. 
Station shall be provided with a 
code wheel, coded as required, and 
with shunt circuit contact springs. 
Facilities shall be included for 
making a single tap test and silent 
running test with key or lever. 
Backbox to be provided by the 
manufacturer. 

Gb. (Same as paragraph Cb.) 

Ge. (Same as paragraph Bc.) 

Ha. Install where shown a semi- 
flush (or surface or weatherproof) 
positive non-interfering, closed cir- 
cuit, pull lever, four round code 
type fire alarm station with break- 
glass (or open) door. Stations shall 
be provided with a code wheel, 
coded as required and non-inter- 
ference coil and contact springs. 
Backhox to be provided by the 
manufacturer. 

Hb. Install where shown an un- 
derdome, single stroke, electro-me- 
chanical bell with a 10-inch gong 
suitable for operation on a_nor- 
matiy closed-circuit of 100 to 110 


milliamperes direct current. Bells 
to have prewound mechanism capa- 
ble of striking not less than 500 
blows on one winding. At the loca- 
tion of the punch register install 
a 6-inch back-stroke tapper bell, 
wall mounting type to operate on 
same current requirements. 

He. Install where shown a closed- 
circuit fire alarm panel in surface 
(flush or free-standing) steel cabi- 
net, having hinged doors with lock 
and keys. Panel shall contain all 
necessary apparatus for the opera- 
tion and supervision of the com- 
plete system, comprising the proper 
number of loops for the stations 
and bells. Each loop shall have its 
own set of instruments and ar- 
ranged to entirely remove a loop 
from the circuit without affecting 
the remainder of the system. Pro- 
vide double supervision for the 
circuits complete with trouble bells 
with pilot lights and silencing 
switches. 

Ia. Install where shown a semi- 
flush (or surface or weatherproof) 
auxiliary, closed-circuit, pull lever, 
four round code type fire alarm 
stations with break-glass door. 
Stations shall be provided with a 
code wheel, coded as required and 
with municipal alarm interlocking 
contacts for sending an alarm. A 
cylinder lock shall be provided on 
the door to permit fire drills with- 
out sending alarms to the munici- 
pal system. Backbox to be 
vided by the manufacturer. 

Ib. (Same as paragraphs Cb. or 
Hb.) 

Ic. Install where shown a closed- 
circuit double supervised fire 
alarm control panel in surface (or 
flush) wall type steel cabinet 
equipped with hinged door with 
lock and keys. Panel shall contain 
all necessary relays, meters, resist- 
ances, thermal cut-out, terminals 
and fuses for the control and 
supervision of the interior system, 
and a special switch and separate 
terminals for connection to the 
municipal system. Panel shall 
operate on 115-230 volts 60 cycle 
ac, 3 wire supply current. Panel 
shall contain number of bell and 
station circuits required. Two 
trouble bells shall be provided for 
external connections together with 
trouble pilot lights and silencing 
switches. 


pro- 


Ja. Install where shown thermo- 
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static detectors of the rate-of-rise 
and/or fixed temperature type 
with open-circuit contacts and 
mounted on round outlet boxes 
and covers, for operation on 165 
F. (or 212° F.) (2) thermostatic 
detector non-corrosive metal tub- 
ing with fitting and fastening 


facilities. 


Jc. (Same as paragraph Be. 


Same as paragraph Bb.) 


Ka. (Same as paragraph Ja. 

Kb. (Same as paragraph Bb.) 

ke. Install where shown a semi- 
flush 
combination pull lever and elec- 


(or surface) closed-circuit, 


transmitter with 
with round 
Stations shall be 


trically tripped 


break-glass door fou 
code movement 
provided with a code wheel, coded 
as required, and a trip coil. Back- 
box to be provided by the manu- 
facturer 
kd 


Same as paragraph Be. 


when electrically tripped stations 
are used. Same as paragraph Ce. 
if electrically tripped movement is 


on control panel 


Special Features 


> EF, G&G, H. & Install 
where shown on plans a punch 
reel 


kK) 


register, take-up and auto- 


matic time stamp mounted on 


shelf with overall enclosing glass 


cover and supported on metal 


brackets time 


115 volts 60 


Stamping coil of 
stamp to operate on 


evele ac 


Terminal Strip Cabinets 
flush 


hinged doors 
equipped with lock and keys. The 
terminal strips shall have sufficient 


Install where shown a 


steel cabinet with 


patrs of terminals for all conduc- 
tors plus 10 Terminal 
strips shall be mounted on a sheet 


ot insulati 


spares. 


material. 


ou 
ig 


Lightning Protection 


Install in each building where 


overhead lines enter, lightning 


and en- 
close same in surface steel cabinet. 


protectors on each line, 


Operating Current 


The system shall operate from 
A) a transformer having a capac- 
watts (based on 15 va 
for each sounding device), (A,B,C, 


D,E.F.G,L.J,.K) 115 volts 60 cycle 


itv of —— 
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ac, (H) a dry plate rectifier power 
supply with standby storage bat- 
tery of proper voltage and current 
output mounted on battery rack, 
(A,B,C,D,E,F,G,H,1L,],.K) connected 
directly to a separate circuit from 
the nearest lighting panel. 
Install 
box, surface type of steel construc- 


where shown a cut-out 
tion with hinged door with lock 
and keys. This cabinet shall con- 


tain the proper size fuse for each 


‘hot wire” and provided with a 
solid neutral. Door shall be fin- 
ished in red and stenciled with the 
wording “Fire Alarm” 


Wiring 

All wiring shall be run in ap- 
proved conduit in the same man- 
ner as for the lighting system. The 
shall be 


covered. 


wires color-coded and 


rubbe: Feeder wires to 


control panels shall be No. 10 





B & S gauge. All wires to fire 
alarm stations shall not be smaller 
than No. 14 B & S gauge. All 


wires to fire alarm sounding de- 
vices shall not be smaller than No. 
14 B & S gauge (on large projects 
No. 12 B & S gauge). (A) Number 
of wires on 24 volt system between 
relay and sounding devices and 


stations 3. On transformer or 115 


volts 2 wires to first sounding de- 
vice and station, 3 thereafter. 
B.C.D) Number of wires from 


control panel to combination of 
sounding devices and stations 4. 
(E.F,G,1) Number of 
tween control panel and combina- 
and 


wires be- 


sounding devices 
(H) Number 


between control panel and series 


tion olf 


stations 6. of wires 


of sounding devices and stations 2. 
(J.k) Number of wires between 
control panel and thermostatic 


detectors 2. 


Finish 

The finish of all fire alarm sta- 
tions, bases of sounding devices 
and cabinets with control panels, 
terminal strips, fuses and lightning 
protectors shall be “fire alarm red” 
unless otherwise noted. Gongs of 
bells to be dull black unless other- 
Stations in main lob- 
bies shall be of cast bronze. Bells 
in main lobby shall be installed 
behind flush bronze grille, design 
to be selected and approved by the 
Architect. 


wise noted. 


1.17 Siren Systems 


A. General alarm siren, pushbutton 
control 

B. General alarm siren, remote con 
trol. (1) Momentary 2) Start 
Stop 


C. General alarm siren, up and down 

scale, pull lever stations 
D. General alarm siren, up and down 
scale 


E. General 


pushbutton switches 


tlarm siren up ind doy 


scaleywith program clock 


F. Code alarm siren, pushbutton con 
trol 
G. Code alarm siren, remote control 
H. Code alarm siren, central station 
transmitter 
I. Code alarm siren, pull lever sta 
tions 
General 
Furnish and install a (trade 
hame and or number) siren SVS- 


tem as manufactured by (name of 


manufacturer) and described in 
these specifications and indicated 
on wiring plans. The system to be 
wired and installed in accordance 
with the manufacturer's specifica- 
tions, and left in first class operat- 


ing condition. 


Operation 

\. General alarm siren, pushbutton 
control: At each location in the in 
terior wv exterior) of the buildings 


} 


where shown on plans there shall be 
t pushbutton switch. At each location 
where shown there shall be a general 
ilarm siren. Depressing the pushbut 


i 


ton switch shall cause all sirens to 
yperate continuously until the pres 
sure is released on the pushbutton d 
nergizing the sirens 

Bb. General alarm siren, remote con 
trol: At each location where shown 


on plans there shall be a heavy duty 


pushbutton switch having (1) momen 


tary contacts, (2 start-stop contacts 
1, 2) At location near siren ther 
shall be a remote control switch. On 
roof where shown there shall be a 
general alarm siren. Depressing (1) 


the pushbutton shall maintain contact 


ind cause the siren to operate con 


tinuously as long as pressure is ap 


plied. (2) the “start” button shall make 
contact and cause the siren to operate 
continuously until the “stop” button is 
depressed 

Cc. General 


down scale, pull lever stations: At each 


alarm siren, up and 
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mcon 
interior 

shown 

on pla here shall be veavy duty 
pushbu location 


coded 


pushbutton 


where MW ere s it 1 

siren Depressing the 

switch at short or long intervals shall 

cause the sirens to sound a coded signal 
} 


is desired 


G. Code alarm siren, remote con 


there shall be a pull ke 


station location n 

shall be a 
On roof there shall be 
Pulling 


vse the 


remote contre 
switch 
the lever of any 
siren to sound a 
coded signal corresponding 
the segments on the code wheel of 


transmitting station 


Equipment 


Aa. Install where shown a sur- 


face mounting heavy duty push- 
button switch 


“start only” momen- 
tary contact type, enclosed in steel 
housing as provided by the manu- 
facturer. 

Ab. Install where shown on 


plans a one-third horsepower gen- 
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alarm siren with adjustable 
and enclosed in 
housing, tor oper- 
ge and current avail 

w lighting supply 

Install 

wing heavy duty 
h 1 of the 


contact 


where shown a sur 
push 
momen 
tivpe 4 ot the 


start-stop contact tyne 1 


closed in’ steel housing 
vided by the 

Bb. Install 
mote control switch complete with 


thermal 


manufacturer 
where shown a ve 


cutout and enclosed in 
surface steel cabinet and designed 


to Operate on and 


same voltage 
current as the siren 

Be. Install on roof where shown 
a vertical type general alarm siren 
(two, three, five or seven and one- 


half 


weatherproof 


horsepower as required) in 
complete 


This 


siren shall operate on the proper 


ng 
housing 


with mounting supports 
voltage, current and frequency as 
recommended by manufacturer. 
Ca. Install where shown a pull 
lever station of the general alarm 
type surface (on 


flush 


with a code wheel designed to give 


arranged = for 


mounting and equipped 


two or round as 


three blasts pet 

This 
peated two, three or four times as 
desired 


selected. signal to be re- 
The station shall be pro- 
vided with test facilities and a key 
for sounding siren. 

Ch. (Same as Bb.) 

Cc. (Same as Be.) 

Da. Install 
face mounting heavy duty push- 
button the momentary 
contact type enclosed in steel hous- 


where shown a sur- 


switch of 


ing provided by manufacturer. 
Db. (Same as Bb.) 
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De. Install where shown adja- 
cent to the remote control switch 
a test button to be of the same 
type used in operating the siren. 

Dd. Install where shown on 
plans a_ predetermined general 
alarm control unit consisting of 
an automatic timing 
and contactors in 
cabinet. 


movement 
surface steel 
to be driven 
by a synchronous motor. 

De. (Same as Be. 

Ea. Install where shown a sur- 
face mounting heavy duty push- 
button switch of the “start-stop” 
type. enclosed in steel housing as 
provided by the manufacturer. 

Eb. (Same as Bb. 

Ec. (Same as Dd.) 

Ed. Install adjacent to the gen- 
eral alarm control unit a program 
clock of the five minute interval 
type, arranged with switch for 
silencing signal on Sundays and 
Holidays, and provided with test 
switch. Clock shall be operated 
self-starting 


Movement 


by a synchronous 

motor, all enclosed in surface steel 

cabinet 
Fe. 
Fa. (Same as 
Fb. Install 


plans a one-third horsepower code 


Same as Bc.) 
Aa. 
where shown on 
alarm siren with adjustable mount- 
ing enclosed in a 
weatherproof housing, for opera- 


bracket and 
tion on voltage and current avail- 
able from the lighting supply. 

Ga. (Same as Aa.) 

Gb. (Same as Bb. 

Ge. Install on roof where shown 
a vertical tvpe code alarm siren 
seven and one- 


horsepower as 


(two, three, five or 


hall required) in 


weatherproof housing and com- 


plete with mounting supports, for 


operation on the proper voltage, 


current and frequency as recom- 
mended by the manufacturer. 
Ha. Install where shown an ac- 
celerated central station trans- 
mitter consisting of a pull lever 
wound clockwork movement and a 
different 


set of interchangeable 


code wheels, which mav_ be op- 


erated for two, three or fow 


rounds as selected. 


Entire equip- 
ment to be enclosed in a surface 
mounted cabinet. 

Hb. (Same as Bb. 

He. (Same as Ge.) 

Ia. (Same as Ca.) 

Ib. (Same as Bb. 

Ic. (Same as Ge.) 


Ja. (Same as Aa.) 


1.18 Public Telephone System 
General 


Furnish and install a conduit 
system for the public telephones as 
recommended and specified by the 
(name of local public telephone 
company) and described in these 
specifications and indicated on 
wiring plans. 


Terminal Strip Cabinets 


These cabinets shall be supplied 
and installed as required by the 
telephone company less terminal 
strips, however, they must be of 
proper size and have the proper 
gutter requirements. 


1.19 Watchman’s Tour Systems 


A. Compulsory recorded tour. 
B. Supervisory proprietory tour. 
C. Central station 


General 


Furnish and install a (trade 
name and/or number) watchman’s 
tour system as manufactured by 
of manufacturer) and de- 
scribed in these specifications and 
indicated on wiring plans. The 
system to be wired and installed in 
accordance with the manufacturer's 
specifications and left in first class 
operating condition. 


name 


Operation 


\. Compulsory recorded tour system 
At each location shown on plans there 
shall be a watchman’s tour station 
The first and last stations of each tour 


shall be 


others between these two points are to 


electrical transmitters, all 


be of the mechanical tvpe. In super 
intendent’s office install a paper tape 
recorder 


printing Operation of the 


first electrical transmitter by inserting 
i special key shall cause to be printed 
a designation for the 


The key shall be 


so arranged that it will only operate 


in the recorder 


Start” of the tour 


in sequence from one station to the 


when in 
the 


other ind shall be set up” 
station to fit 


The kev 


serted in the last electrical transmitter 


serted in one into 


following station when in 


shall record the “Finish” of the tour. 


B. Supervisory proprictory tour sys 
tem: At each location shown on plans 
shall be a 


All stations are provided with a 


there watchman’s tour sta 
tion 


jack and pilot lamp. In guard’s room 
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install supervisory desk with 


facilities \ 


handphone with cord and heavy duty 


ing and communication 


plug, dummy plug and leather carry 
ing case shall be provided for each 


guard. The guard on each tour nor 
mally inserts the dummy plug in every 
This 


indicating drop on an annunciator at 
the desk to 


station consecutively causes an 


come into view for each 


station, and also records the time of 


the visit on a chart. The guard may 


converse with the chief guard from 


every outlying station by connecting 


the handphone. The chief guard may 
call a guard on a tour by operating a 


desk 


lights all pilot lamps on the stations 


tour control kev at the which 


for that tour. The guard answers the 


chief 


phone. 


guard by connecting the hand 


C. Central station system: (Similar to 


system A. except that the recording 


is transmitted to a central station oper 


iting company 


Equipment 


Aa. Install at the first and last 
stations in the tour an electrically 
operated transmitter consisting of 
clock mechanism contact 
springs mounted behind faceplate 
having an opening for insertion of 
tour key. At all other locations in- 
stall an intermediate mechanical 
station. Provide one tour key for 
each guard or tour. 

Ab. Install in superintendent's 
office a metal case tour recorder 
with synchronous motor driven 
clock and magnetically operated 
printing mechanism complete with 
paper tape and rollers. Recording 
shall indicate “start” or “finish” of 
tour, and time of visit. Each tour 
shall have separate terminal con- 
nections. 

Ba. At each location shown in- 
stall a watchman’s station consist- 
ing of a cast metal plate having 
mounted thereon a heavy duty 
jack and a bullseye with lamp and 
receptacle complete with backbox. 

Bb. In guard room install a 
metal desk with turret having 
mounted thereon a central panel 
with an electrical reset annuncia- 
tor equipped w ith———drops (name 
number based on one drop for 


and 


each station on a tour), route con- 
trol keys and pilots, loudspeaker 
and handphone with cord and 
plug. The left hand panel shall 
contain the synchronous motor 
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OVERHEAD SERVICE ENTRANCE TYPICAL LAYOUT 


eg aL 


And opproved service 
head or conduit end... | 
bent downward 





Allconduit ends 
to be reomed 





— obove the ground 
Clearance of at 
least 2° from 
(Gontractor to provide 4° | S963 e/ectric service — 
outlet box and plote sa Coed Basement 
cover to match those recreation room 
|.’ on electrical system If : : si 

















Rodws shall be not less 
} ‘than 60m all bends WSS PROTECTION CABINETS 
= = ety ‘ 4 Installed when service terminates in finished basement, 
——<— 











ling: quarters or recreation room. 








House 
conduit. 


6 "separation between conduits--~~" 


Not more than 2°of service conduit” 
shall be exposed in basement Service conduit 
Service. conduit must be permanently must be grounded 
ond effectively grounded is 


TELEPHONE NICHE 12" dimension must be in line with conduit runs F dock 
(Minimum dimensions) board required if cabinet is mounted on plaster brick or 


cement. One protector is required for each te/ephone 
line 


The protector should be located as near the service 
entrance as possible. /t should also be located so thot 
the grounding medio opproved by the National Electrical 
Code are reasonably available. 


The protector should be accessible at all times 
Locked rooms ore not suitable locations 


SIZE OF CONDUIT 

Pair or triple wire Size of conduit 
| and 2 " 
3 and 4 e 


5 





Typical telephone raceways required in residences 


driven chart recorder. The right Ca. (Same as paragraph Aa.) and keys. The terminal strips shall 
hand panel shall contain the Cb. Install in superintendent's have sufficient pairs of terminals 
charging meter and control equip- office a metal cabinet with hinged — for all conductors plus 10°, spares. 
ment for the battery. The lower door and equipped with lock and Terminal strips must be mounted 
rear section shall contain all ter- keys. This cabinet shall contain” on a sheet of insulating material. 
minal strips for the circuit wiring. the central station transmitter com- 

Bc. In machine room in base- — plete with control and test equip- 
ment install a complete storage ment and terminal strips to ex- The system shall operate from 
battery and rack with dry plate tend wiring to exterior wiring (A) 115 volts 60 cycle ac, (B) stor- 


rectifier charger arranged for age battery with voltage and cur- 
T in tri in ~ , = - 
erminal Strip Cabinets rent output in accordance with the 


Operating Current 


trickle and booster charging. The 
voltage and the size of the battery Furnish and install where shown manufacturer's recommendation, 
cells shall be as recommended by on plans, flush steel cabinets with (C) central station operating com- 
the manufacturer of the system. hinged doors equipped with lock pany’s source of current, (A, B) 
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derived from separate circuit from 
nearest lighting panel. 
Wiring 

All wiring shall be run in ap- 
proved conduit in the same man- 
ner as for the lighting system. The 
wires for the signal circuits shall 
be color-coded and rubber covered. 
(A) 2 No. 14 B & S gauge, (B) Sec- 
tion and common signal wires No. 
lo B & S gauge with telephone 
wires No. 19 or No. 22 B 


C) wiring as recom- 


twisted 
& S gauge, 
mended by the central station op- 
erating company. 


1.21 Electric Clock Systems 


single motored clock 
il control. 
d clocks 


single motor 


clocks 
Manual 


motored 


clocks 


ourly correction 


tored 
irv clock 


olled clocks 


General 


Furnish and (trade 
electric 
manufactured by 


manufacturer 


install an 


name and/or number) 


clock 


name of 


system as 


and de- 


scribed in these specifications and 
The 
installed 
the manufac- 
turer's specifications and left in 


indicated on wiring plans. 
wired 


with 


system to be and 


in accordance 


first class operating condition. 


Operation 


ynchronou single motored 


central control system: At 


here there shall 
motored ‘ | xk 


eparate 


shown 
nous 
circuit or 
er receptacle) with 
» connected thereto 
individually 
Clocks shall 


i manual reset de 


ope rate 


y circuit 


B Svncl 
clocks 


location \ 


motored 
At each 
shall be 
clock 


In supervisor's office there shall be an 


ronous — single 


central control system 


here shown there 


1 single synchronous motored 


iutomatic control panel which shall 


correct the time on all clocks in the 


event of an interruption ot current 
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Normally the clock operates trom the 
When 


in interruption has occurred the con 


motor at the standard speed. 
trol panel shall automatically connect 
the clock 


set having an 


motors to a motor-generator 
double the 
clock 
return of the 
When the 


established the 


output ol 


frequency and cause the motors 


o speed up upon the 


current supply correct tine 


has been generator 1s 


tutomatically disconnected and the 


clock normal 


shall 


motors operate at their 
speed. All « 


be connected in multiple and the wires 


locks in the system 


shall terminate in the control panel 


C. Synchronous dual motored clocks, 


entral control system: At each loca 


tion where shown there shall be 
clock 
supervisor s 
shall be l i 


- an 


isyvil 


chronous motored with 


two 
motors. In othee ther 
manual control unit 


automatic control unit -. 


shall 


clocks simultaneously, in the 


which correct the time on 
event ol 


Normally 


n interruption of current 


the clock movements operate on t 


motor. When 
high speed motor ad 
clocks to the 


correct time 


standard speed 


clocks 
ire slow the 
vances the 
When the 


lished, the 


correct time 
has been estab 
normal speed motors 
returned to the circuit. 

D. Synchronous dual motored clocks, 
central control, hourly 
tem: At 
shall be a 
clock. In 


shall be an automatic 


correction sys 


where 


each location shown 
svnchronous 
office 
clock con 
trol panel, which shall correct the time 
Normally the 
from one motor at normal 
When clock is 
“fast” it is held at a designated point 
clocks 
time, then all clocks advance in 
When clock is 


is speeded up with a second motor un 
I 


there dual 


motored supervisor's 


there 


hourly clock movement 


operates 


standard speed any 


until all other idvance to the 


same 
“slow” it 


unison any 


til it reaches a designated point and 


then it advances with all other clocks 


which were 

Ek. Master 
ems: At 
shall be 
clock In 


shall be a 


held immobile. 
clock sys 


shown 


and secondary 


each location where 
a secondary minute im 
office 


which 


there 
pulse supervisor's 
clock 
shall transmit electrical impulses once 
clocks, 
time stamps and card time recorders 


ind 


time 


there master 


each minute to all secondary 


advance them one minute at a 


normal conditions The 


shall 


once 


under 
clock 
ary clocks 


master correct the second 


each hour at some 


pre-determined point, whether “fast” 


or slow 


Fk. Electronic controlled clock  sys- 


tem: At each location where shown 
there shall be an electronic controlled 
clock 
there shall be an 
clock shall 


pulses once each hour to all secondary 


secondary In supervisor's office 


electronic master 


which transmit radio im 


clocks. Upon receipt of the hourly 


SUpe}rVISOTY each secondary 


clock 


cvcle, 


impulse, 


initiates its own self-corrective 


whether “fast” or “slow The 
high trequency current shall be trans 
clock to fixed 


receivers in the 


mitted from the maste1 


frequency electronic 


clocks over direct wire 
fully I] 


metallic 
secondary clocks may 


condary con 


nections circuit. The 


onnected 


ilso be 


outlet if desired 


it ny 


Equipment 


Aa. Install in each room a flush 
(or surface) synchronous motored 
ac clock with single motor having 
a 12-inch (or 10- or 15-inch) dial in 
round spun metal case with con- 
vex cover glass, complete with out- 
let box (or hanger plate outlet with 
corridors in- 
bracket 
mounting (or ceiling suspended) 
clock with 15 inch (or 18 inch 
dials in round spun metal 
metal bracket wall 
ports (or chain supports) with con- 
glasses complete with 
backbox. Clocks shall be equipped 


with manual reset device. 


cord and plug). In 


stall a double face wall 


case 
having sup- 


vex cover 


Ba. (Similar to paragraph Aa. 
except that cords and plugs are 
omitted). 

Bb. In supervisor's office install 
an automatic control panel com- 
plete with necessary relays, control 
and timing equipment for connect- 
ing and disconnecting the double 
frequency generator. 

Be. In machine room install a 
double frequency motor-generator 
mounted on shock absorbing base 
and fastened to floor. Motor shall 
operate from 115 volts 60 cycle ac, 
generator shall have an output of 
115 volts 120 cycles ac and shall 
have sufficient capacity to supply 
current to the entire system. 

Ca. Install in each room a flush 
(or surface) synchronous motored 
ac clock with two motors having a 
12-inch (or 10 or 15 inch) dial in 
round spun metal case with convex 
cover glass, complete with back- 
box. In corridors install a double 
face wall bracket mounting (or 
ceiling suspended) clock with 15- 


. JULY, 1952 





inch (or 18 inch) dials in round 


spun metal having metal 


brackets wall supports (or chain 


case 


supports) with convex cover glasses 
complete with backbox. 

Cb. In supervisor's office install 
(1) a manual control plate having 
mounted thereon two tumble 
switches, one for control of normal 
speed motors and one for control 
of high speed motors, (2) an aluto- 
matic control panel in flush (o1 
surface) steel cabinet with hinged 
door equipped with lock and keys. 
The panel shall contain all control 
equipment for operating the nor- 
mal and high speed clock motors. 

Da. Install in each room a flush 
(or surface) synchronous motored 
ul i with dual motor and spe- 
cial traingear for changing speed 
The size of the dial shall 
be 12 inches (or 10 or 15 
shall be mounted 
spun metal case with convex cover 


backbox. In 


corridors install a double face wall 


of same 
inches) 
and in a round 


olass 
gla 


complete with 
bracket mounting (or ceiling sus- 
pended clock with 15-inch (or 18 
inch) dials in round spun metal 
case having metal bracket wall sup- 
ports (or chain supports) with con- 
vex cover glasses. 


Db 
an automatic clock control panel 


In supervisor's ofhice install 


consisting of selector, relays, timer, 
rectifier, transformer and terminals 
cabinet 
with hinged door equipped with 
lock and keys. 

Ea. Install in each room a flush 


enclosed in surface steel 


(or surface) magnet operated sec- 
ondary clock with 12 inch (or 10 o1 
15 inch) dial, in round spun metal 
case with convex cover glass com- 
In corridors 
install a double face wall bracket 


plete with backbox. 


mounting (or ceiling suspended) 
clocks with 15-inch (or 18 inch) 
dial in round spun metal case with 
metal bracket supports (or chain 
with 
glasses, complete with backbox. 


supports) convex cover 
Eb. In supervisor’s office install a 
master clock with minute impulse 
60 beat Graham dead beat escape- 
ment movement magnet (or motor) 
wound, with mercurial (invar or 
bob) pendulum to keep correct 
time within 10 seconds (bob 30 sec- 
onds) per month, 12 inch dial, re- 
lavs for each secondary clock cir- 
cuit of 25, with hourly correction 
equipment, all enclosed in surface 
(or flush) wood (or metal) case. 
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Symbo!s 


© Master clock 


(6) Secondary clock 


(Fo) vermina/ cadiner 
(F] Power rectifier 


Riser layout master and secondary clock system 


Ec. In 


stable voltage rectifier having an 


machine room install a 
output of 24 volts de with current 
sufficient to operate all clocks on 
the system. 

Fa. Install in each room a flush 
(or surface) electronic controlled 
secondary clock complete with re- 
ceiving and amplifying equipment 
and synchronous motor movement. 
Clocks shall 


have 12 inch (or 15 
metal with 
convex cover glasses complete with 
backboxes. In 


dials, in cases 


install 
double face bracket mounting (or 


corridors 


ceiling suspended) clocks with 15 


inch (or 18 inch) dials in metal 
cases with metal bracket supports 
(or chain supports) with convex 
cover glasses. 

Fb. In supervisor's office install 
clock with 
high-frequency transmitting equip- 
ment and selective 


paratus to 


a master electronic 
corrective 
regulate 
synchronous 


ap- 
secondary 
clocks and a motor 
for operating the traingear of the 
clock. 


metal case with convex cover glass 
and 12 inch (or 18 inch) dial. 


This shall be enclosed in a 


Terminal Strip Cabinets 


Furnish and install where shown 
on plans, flush steel cabinets with 
hinged doors equipped with lock 
and keys. The terminal strips shall 
have sufficient pairs of terminals 
for all conductors plus 10°, spares. 


Operating Current 


The system shall operate (A,B, 
C.D,F) directly from 115 volts 60 
cycle ac (E) a stable voltage recti- 


fier power supply having an out- 
put of 24 volts de, (A,B,C,D,E,F) 
derived from a_ separate circuit 
from the nearest lighting panel. 
Circuit switch shall be appropri- 
marked or held 


accidental operation. 


ately to prevent 


Wiring 

All wiring shall be run in ap- 
proved conduit in the same man- 
ner as for the lighting system. The 
wiring to all clocks shall be No 
14 B & S gauge. (A,B,E,F) Two 
wires are required for the circuits. 
(CD) Three wires are required. 


Finish 

All wood finishes’ of 
clocks shall match 
woodwork. Metal cabinets shall be 
finish (or have prime 
Clock cases shall be stand- 
finish (or be finished as 
directed by the Architect). 


master 
surrounding 


standard 
coat). 


ard 


1.22 Program Signal Systems 


A. Synchronous 


single circuit, 5 min 
ute interval 

Svnchronous, single circuit, | min 
ute interval 

Synchronous, multi-circuit, | min 
ute interval 

Minute 


circuit, | 


impulse, single and multi 


minute interval 
Electronic, single and multi-circuit 


1 minute interval. 


General 

(trade 
electric 
instrument as 


install an 
number) 
program 


Furnish and 
name and/or 
motored 
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(name of manu- 
described in these 
specifications and indicated on wir- 
ing plans. The system to be wired 
and installed in accordance with 
the manufacturer's specifications 
and left in first class operating con- 
dition. 


manufactured by 


facturer) and 


Operation 


\. Synchronous, single circuit, 5 min 
ofthee 


a self-starting synchron 


ute interval: In where shown 


shall be 


ous motored program instrument, con 


there 


nected and supplied with current from 
from the nearest 
shall 
shall 


circuit of audible sis 


t separate circuit 
lighting panel. The 


be of the 


instrument 


metal disc type and 


control a single 


nals on any five minute interval over 


1 24-hour period. A calendar device 


shall be provided to automatically 


signal circuit on Saturdays 


Silence the 


ind Sundays \ manually operated 


switch shall be provided on exterior ol 


ibinet to silence the signals at any 


iin is desired 
B. Svnchronous, single circuit, | min 


ite interval: In office where shown 


ere shall be 


i self-starting synchron 


ums motored pr 


| 
supplied with current from 


ogTram instrument, con 


nected and 


separate circuit from the nearest 
hting panel. This instrument shall 
rf metal drum or disc type and 
hall control a single circuit of audible 
nals on any one minute interval 
ra 24-hour period. A calendar de 


t 
be provided to automatically 
lence the signal during 


period. A 
shall he 


circuit any 


lesired two-hour 


} 


switch 


manually 


provided t 


ignals as desired. A pushbut 


ton switch shall be provided to oper 
if the signal manually is desired 
I length of the signal shall be 
mtrolled by means of a duration con 
tact 
C. Svnchronous, multi-circuit. 1 min 
! l: In office where shown 
1 ll} i self-starting synchron 
wed program instrument, con 
ted and pplied with current from 
i separat reult from the nearest 
bitin ime I instrument shall 
e of the metal drum or disc type and 
hall mtrol twe three, four, five or 
x reuits of audible signals on any 
me minut nterval over a 24-hour 
riod \ calendar device shall be 
provided to automatically silence the 
signal circuits during anv desired two 
hour period \ manually operated 
switch shall be provided to silence each 


signal circuit as desired. A pushbutton 
switch shall be provided to operat 
circuit as desired. Two 


each signal 


duration contacts shall be included for 

regulating the length of the signals, 

one to control all interior signals and 

one to control all exterior signals 

The front of the 

timepiece fitted 
D. Minute 


multi-circuit, 1 


cabinet shall have a 
into Same 
impulse, single and 
interval: In 

shall be a 


type of program in 


minute 


office where shown there 


minute impulse 
installed in same cabinet 
clock or 


and 


strument 


with the master mounted 


adjacent thereto) connected and 
supplied with current now energizing 
secondary clock 


shall be of the 


master and system 


[he instrument metal 


disc and shall control (one, two 


ty pe 


three, four, five or six) circuits of 


iudible signals on any one minut 


interval over a 24-hour 


period. A 


calendar device shall be provided to 


1utomatically silence the signal circuit 


during desired six 
period \ 
switch shall be provided for each signal 
desired \ 


furnished 


or. circuits any 


hour manually operated 


circuit for silencing as 


pushbutton switch shall be 


for each signal circuit for manual op 


eration as desired. Duration contacts 
shall be furnished (one for single cir 
cuit, two for multi-circuit) for control 
of time on signals 
EF. Electronic, single and multi-cit 
iit, | minute interval: In office where 


shown there shall be an electronic typ¢ 


of program instrument installed in 


same cabinet with electronic master 


clock and connected and supplied with 
current master 
clock 
metal type and shall control one (two 


three or 


now energizing the 


The instrument shall be of the 
four) circuits of audible sig 
nals, wired or unwired, on frequencies 
minute interval 
\ ( ilendar de 


ice shall be provided to automatically 


issigned on any one 


ver a 24-hour period 


nee the signal circuits during any 
lesired six-hour period. A manually 
yperated switch shall be provided for 


wh signal circuit A pushbutton 


switch shall be furnished for each sig 
nal circuit for manual operation as de 
sired. Duration contacts shall be fur 
circuit, two for 


nished (one for single 


multi-circuit) for control of time on 


ign ils 


Equipment 


Aa. Install where 
face mounted, synchronous 
tored ac program instrument. This 


shown a sur- 
mo- 
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shall consist of a metal disc with 
metal plugs for setting up the time 
for operating a single circuit of 
audible signals on any five minute 
interval. The calendar device shall 
be associated with the program 
disc for silencing the signal cir- 
cuit. The signal circuit contacts 
shall have a capacity of at least 
five amperes. A circuit switch shall 
be contained within the case for 
silencing the audible signals. Front 
of case shall be fitted with a glass 
panel for inspection of the pro- 
gram disc. 

Ab. Install where shown a vi- 
brating bell (four, six or ten 
inches) or horn (projector or pro- 
jectorless) or chime (single or dou- 
ble note) or buzzer and connect in 
multiple directly to the program 
instrument. 

Ba. Install where shown a flush 
(or surface) mounted synchronous 
motored ac program instrument. 
This shall consist of a metal drum 
or disc with metal plugs for setting 
up the time for operating a single 
circuit of audible signals on any 
minute interval. The calendar 
device shall be associated with the 
program device for silencing the 
signal circuit. The enclosed equip- 
ment shall be complete with a 
duration contact, circuit relay and 
reset switch. The exterior equip- 
ment shall manual 
pushbutton switch and a circuit 


consist of a 


silencing switch. 

Bb. (Same as paragraph Ab.) 

Ca. Install where shown a flush 
(or surface) mounted synchronous 
motored ac program instrument. 
This shall consist of a metal drum 
or disc with metal plugs for setting 
up the time for operating two 
(three, four, five or six) circuits of 
audible signals on any minute in- 
terval. The calendar device shall 
be furnished with plugs for chang- 
ing the operating periods and to 
silence the signal circuits on any 
two-hour periods. The enclosed 
equipment shall be complete with 
two duration contacts, two (three, 
four, five or six) circuit relays (se- 
lected as to number of program 
reset switch and discon- 
nect switch. The exterior equip- 
ment shall consist of 


circuits) 


(three, 
four, five or six) circuit pushbut- 
ton switches and the same number 


two 


of circuit disconnect switches, with 
a timepiece set into hinged door. 
Cb. (Same as paragraph Ab.) 
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Da. Install where shown a flush 
(or surface) mounted magnetically 
operated program instrument for 
operation on same current supply 
as the minute impulse clock sys- 
tem. This shall consist of a metal 
disc with metal plugs or inserts for 
setting up the time for operating 
one (two, three, four, five or six) 
circuits of audible signals on any 
minute The calen- 
dar device shall be furnished with 
plugs or inserts for changing the 


one interval. 


operating periods, and to silence 
the signa! circuits on any six-hour 
period. The enclosed equipment 
shall be complete with one (or two) 
duration contacts, one (two, three, 
four, five or six) circuit relays (se- 
lected as to number of program 
key for magnetic 
movement and a disconnect switch. 
The exterior equipment shall con- 
sist of one pushbutton switch for 


circuits) reset 


each signal circuit and a timepiece 
set into hinged door. 
Db. (Same as paragraph Ab.) 
Ea. 


(or 


Install where shown a flush 
electronic 
instrument for 
operation on the electronic clock 
This shall 


program 


surface) mounted 


type of program 
system. consist of a 
instrument with 
adjustment for setting up the time 


metal 


for operating one (two, three or 
four) circuits of audible signals on 
A calen- 
dar device shall be associated with 


any one minute interval. 


the program unit and arranged for 


changing the operating periods 
and to silence the signal circuits 
The enclosed 
equipment shall be complete with 


two duration contacts, 


on six-hour periods. 


three 
circuit relays, reset switch 
disconnect The ex- 
terior equipment shall consist of 
one 


two 
or four 
and switch. 
four) circuit 
pushbutton switches with a time- 


(two, three or 
piece set into hinged door. 

Eb. Install where shown a vi- 
brating bell (four-, six- or ten-inch) 
or buzzer for operation on a dif- 
ferent circuit 
instru- 


frequency for each 


and connect to program 


ment. 


Terminal Strip Cabinets 


Furnish and install where shown 
on plans, flush steel cabinets with 
hinged doors with lock 

The terminal strins shall 


and kevs. 
have sufhicient 


equipped 
pairs of terminals 


for all conductors plus 10 spares. 


P 


Stenderd nurses col! 


Psychiatric 
Room station 
C - Control 


- Transformer 


Layout nurses’ 


1.21 Nurses’ Calling System 


A. Lamp 
button. (2 


innunciator (1 
Pull cord 

Nurse-patient communication l 
2) Wall speaker 


Locking 


Portable spe iker 
Psychiatric 
General 


install a (trade 
name and/or number) nurses’ call- 


Furnish and 


ing system as manufactured by 
(name of manufacturer) and de- 
scribed in these specifications and 
The 
system shall be wired and installed 


in accordance with 


indicated on wiring plans. 


the manufac- 
turer’s specifications, and left in 
first class operating condition. 


Operation 


\ Lamp 
bed 


tion having a 


innunciator system At 


shall be 


1) detachable plug cord 


each there a calling sta 


ind locking button 


2) toggle switch 
ee 
desiring a nurse shall (1 
locking 


cord -- \ 


with pull cord 
\ satient 


press th 


ind pendant 


button, (2) pull the 


hich causes a lamp signal 


to light at the following locations 


over the patient's room door on cor 


ridor side, directional pilots at inter 


section of corridors pilots or 


annun 


ciators in diet kitchens and_ utility 


rooms, nurses’ station and supervisory 


office. In addition, stations in wards 
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Station 


system 
t stot 
PE- Pilot emergency 


PP - Pilot psychiatric 


call system 


shall 


station 


have bullseye lighted on calling 


shall 


the 


Simultaneously — there 


sound momentarily a buzzer in 
pilot stations and annunciators except 


The 


sounded repeatedly by the 


directional pilots buzzer may be 
patient 

shall be 
All lamp 
signals shall remain lighted until the 
the bed 
plug acci 


the 


necessary A cutotl switch 


provided with each buzzer 


call is reset by the nurse at 
the 
shall 


same lamp signals as if the patient 


side. (1) Removal of 


dentally or otherwise light 


had pressed the calling button, and 
shall 
tinuously to signify that the station is 
To 


of plugs when desired 


cause the buzzer to sound con 


out of service allow of removal 


the receptacle 
must also be provided with a device 
so that all 


the 


cancelled 
It shall be 
possible to replace plug with the switch 
“off 

B. Nurse communication 
At each bed 
shall be an extension of the plate on 
call shall 


facilities portable 


signals may be 
with plug removed 
in the position 
patient 
there 


single or double 


the ‘1urses station which 


contain (1 for a 
screened flush 
i. 2 

shall (1) press 

cord l 
) 


2) which causes a lamp signal to light 


speaker-mic rophone (I 


speaker-microphone \ patient 


desiring a nurse the 


locking button, (2) pull the 


and burzzers to operate the same 


points as the regular calling system, ex 


cept at the nurses’ station annunciator 
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which shall be placed by a nurses 


Station control keyboard unit and a 


ower unit with amplifier I he 
shall be 


switches for 


con 


rol keyboard provided with 


each 


lamp 


two position pau ol 


rooms ith individual signals 


lor each room, and a molded hand 
phone tor conversing with the patient 


It shall 


listen in on any 


not be possible for the nurse« 


room tor supe! 


purposes without operating a 


Station \ 


provided on each room 


ht on the 
shall be 


rmicrophone to 


Insure privacy 
system \r 


private ward and 


shall be 


t cylindrical lock switch 


room 


vom. there a wall control 


mm having 
private rooms there shall he t 


tation with pushbutton In 
shall be 


shown 


ind day rooms there 


wall 


ind turning a key in the 


or more stations as 
nserting 
corridor 


of the station an at 


ill cause a clear lamp to 


following locations: over 


room door corridor side, 


inmnunciators in the diet 


id utility rooms, nurses’ sta 
upervisor’s office An at 

summon assistance by 
button in the 
shall 

ll points also equipped 
he ll 
ind an 
both bells 


until 


operating room sta 


tions cause to be 


lighted 
ir lamps. In addition a 
shall ring in all pilot stations 
All signals 


lamps sh ill re 


niunciators ind 


main “on” Assist 


ince arrives and the wall control sta 


tion is reset by means of a kev 


Equipment 


Aa. Install in all private rooms a 

nurses’ calling station consisting of 
single gang metal wall plate with 
1) receptacle mounted on a sep- 
arate voke and having a detach- 
able five way plug with a single 
cord and molded locking button, 
2) toggle switch having five con- 
tacts and single pull cord with 
pendant. 


Ab. Install in all semi-private 


rooms where beds are not adjacent 
same type of stations specified for 
the private rooms. Where beds are 
adjacent provide stations with (1) 
single plug with two six-foot cords 
and two locking buttons, (2) dou- 
ble pull cords and pendants. 

Ac. Install in all wards having 
three or more beds, stations sim- 
ilar to those specified for the pri- 


vate and semi-private rooms, ex- 
cept that a bullseye complete with 
lamp and receptac le is to be added. 

Ad. Install in all toilets, bath- 
rooms and solariums a wall type 
cordless station on single gang 
metal plate. 

Ae. Install on each open porch 
or balcony a station similar to that 
specified for the private rooms ex- 
cept that it shall be weatherproof 
and be provided with a screw-on 
cover to cover the receptacle, and 
a rubber gasket between the sta- 
tion plate and the wall, complete 
with a cord 15 feet long. 

Af. Install in operating rooms 
explosion-proof calling — stations, 
consisting of a special cast explo- 
sion-proof backbox and cover, with 
operating mechanism inside of the 
box. The station shall be operated 
by an exposed plunger on the front 
of the cover, so arranged that calls 
may be initiated or cancelled by 
the foot. Calls from the station 
shall sound all buzzers continu- 
ously in addition to lighting the 
lamps until the call is cancelled. 

Ag. Install in the corridor over 
the door of each private room and 
ward, a dome type corridor lamp 
This station shall consist 
of a two gang metal plate having 
mounted thereon a glass or trans- 
lucent plastic dome covering a 
candelabra base receptacle and 
lamp. The dome shall be hinged 
and fastened to the plate by a snap 
catch. 

Ah. Install in the diet kitchens 
and utility rooms a_ pilot and 
buzzer station consisting of a three 
gang metal plate having mounted 
thereon a hinged glass or translu- 
cent plastic dome similar to the 
corridor lamp station with the ad- 
dition of a buzzer and cut-off 
switch. 

Ai. Install in the diet kitchens 
and utility rooms a bullseye pilot 
and buzzer station (use in lieu of 
dome type where sectional indica- 
tions are desired) consisting of a 
metal plate having one bullseye in- 
dication for each ward on the floor 
and one common indication for all 
private rooms. In addition provide 
and a cut-off 


station. 


a concealed buzzer 
switch. 

Aj. Install at the nurses’ station 
on each floor a flush lamp annun- 
ciator with metal trim and hinged 
with lock. There shall be 


therein the necessary 


door 


contained 
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number of lamps to provide one 
indication for every private room, 
ward, solarium and isolated toilet 
on the floor or section. Annuncia- 
tor at the floor supervisor's office is 
to be fully equipped for the entire 
floor. In addition provide a con- 
cealed buzzer with cut-off switch. 

3a. (Add to paragraphs Aa. and 
Ab.) For nurse-patient communica- 
tion add a molded receptacle on 
same plate. In addition provide a 
speaker-microphone of the perma- 
nent magnet type (1) in 
tically treated 
with eight foot rubber cord and 
a plug, (2) behind an extended 
grilled plate. Privacy switch shall 
be mounted on (1) speaker cabi- 
net, (2) speaker plate. 

Bd. (Add to paragraph Ac.) For 
nurse-patient communication add 
to the wards’ the 
equipment as for the private room 
Stations. 

Be. (Add to paragraph Aj.) For 
nurse - patient communication 
eliminate lamp annunciator and 
locate at nurses’ station a control 
keyboard consisting of a portable 
desk unit containing a jewel light 
for each room station, three-posi- 
tion switching keys for each pair 
of stations, telephone handset on 
cradle with press-to-talk switch on 
handset or cabinet terminal strip 
connected to flexible cable at- 
tached to flush wall box with trim, 
amplifier, power supply unit and 
directory strip. 

Ca. Install in corridor adjacent 
to private rooms, wards and day- 
room doors a wall control station 
consisting of a two gang metal 
plate with a multi-contact mag- 
netic switch and cylindrical lock 
mounted on a separate voke. The 
lock shall be master-keved. Fast- 
ening screws to be tamper-proof. 

Cb. Install inside of each private 
room a calling station consisting of 
a single gang metal plate with spe- 
cial momentary contact pushbut- 
ton mounted on a separate yoke. 
Wards and dayrooms to have two 
or more stations as shown on plans. 
Fastening 


acous- 


portable cabinet 


stations same 


screws to be tamper- 
proof, 

Cc. Install in corridor over the 
door of each private room, ward 
and dayroom a dome type corridor 
lamp station. This station shall 
consist of a two gang metal plate 
having mounted thereon a glass or 
translucent plastic dome covering 
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two candelabra base receptacles 
and two lamps, one red and one 
clear. The dome shall be hinged 
and fastened to the plate by a snap 
catch. 

Cd. Install in diet kitchens and 
utility rooms a pilot and bell sta- 
tion consisting of a metal plate 
having mounted thereon a hinged 
glass or translucent plastic dome 
covering two candelabra base re- 
ceptacles and two lamps, one red 
and one clear together with an un- 
derdome bell. 

Ce. Install in diet kitchens and 
utility rooms a bullseye pilot and 
bell station (to be used in lieu of 
the dome type where desired to 
have sectional indications instead 
of one lamp of each color as indi- 
cations for an entire floor) consist- 
ing of a metal plate having two 
bullseves, one red and one clear, 
for each ward and dayroom on the 
floor, and two similar common 
bullseyes for all private rooms, to- 
gether with an underdome bell. 

Cf. Install at the nurses’ station 
on each floor a flush lamp annun- 
ciator with metal trim and hinged 
door with lock. There shall be 
contained therein the necessary 
number of red and clear lamps for 
each private room, ward and day- 
room on the floor or section. In 
addition provide a concealed un- 
derdome bell. 


Terminal Strip Cabinets 


Furnish and install where shown 
on plans, flush steel cabinets with 
hinged doors equipped with lock 
and keys. The terminal strips 
shall have sufficient pairs of ter- 
minals for all conductors plus 10% 
spares. Terminal strips must be 
mounted on a sheet of insulating 
material. Terminal cabinet trim 
shall be installed true and finished 
with (specify type of primer or fin- 
ish paint and color.) 


Gang Plates 


All nurses’ calling system station 
plates shall be extended to include 
duplex convenience receptacles, 
telephone jacks, radio jacks and 
bedside night light. The outlet 
boxes shall enclose these outlets 
and must contain barriers to sepa- 
rate the 115 volt portions of the 
outlet and wiring from circuits, 
wiring and devices operating at 
a lower voltage. 


SIGNAL SYSTEM CABLES 
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PAGING SYSTEM CABLES 
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Rubber and Lead 











PAIR TELEPHONE CABLE 
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Wiring Data 


& 2 Pairs No. 18 
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8.1 Lighting 


Ihe lighting 


in a well planned light 


ing system is functional, and is also an 


actual part of the architectural and 


decorative in most struct” 


Thus 


carefully 


treatment 
must be planned 
light 


lighting 


lighting 
all 


and 


the 


and luminaires 


source types size and 


equipment and devices must be judi 


ciously selected to accomplish the de 
lighting re 


sired lighting effects and 


Becaus rf the 


ind of the 


ind light 


sults as planned scope 
of modern lighting practice 
wide variety of light sources 
ing equipments available, the success 
of the final installation requires that all 
light sources and lighting equipment be 
provided and installed exactly ass 
lected 

{ 


ce signer should prepare i Specie 


To insure that this is done the 


and 
detailed lighting specifica 


ind ce 


mm ¢ nnplete 


with lighting plans tail drawings 
I i rhting 


under two 


equipment is normally 


classified headings 


1) Luminaires—individual lighting fix 


tures or lighting reflectors, ete 


ind 2) Lig 


nents 


units 


Fqu pment—« 


mMpo 


ind lighting devices, such as wir 


ing channels, cove diffusing 


panels and. louvers ther than 

luminaires 
All lumin rescent. in 

mercury vapor light 


classified under one 


light 


neral dif 

fuse or t-indires semi-in 
Standard 
fluo 


luminaires of t e types 


direct indire 


specification paragraph 
rescent 


ire given below (Section 8.22 ind 


similar specification paragraphs can be 


isily bv the specification 


prepared 


writer for luminaires of each of these 


five tvpes using either incandescent or 
Standard 
Type dD 
three 
Sec 


mercury vapor light sources 


specification paragraphs for 
industrial refle nits for all 
light 


n 8.31) cove 


sources n 1V ] ( um 


ring the reflector 


type units normally us d { ind istrial 


lighting purposes 


Lighting equipment other than lumi 


widely in types and 


naires varies so 


ipplication that no effort is made here 
to provide standard specification para 
graphs for 
Where 


example, in 


this typ 1 equipment. 


is specified, for 


such eq 


1 
CON 


uipment 
lighting or special 
should detail 


luminaires, the specifi 


the equipment on the drawings and 


special — specification 


graphs which describe the 


prepare para 


equiprme nt 
in detail. 


Luminaires of the five basic types 


vary widely in quality, design and 


mechanical features, materials, metal 


thicknesses, brightnesses, finishes, et 


spec ifier 


this reason, it is desirable that the 


indicate specifically and in 
exact luminaires selected for 
a lighting project. This 


of the fol 


detail the 
area ol 


may be done under any on 


lowing methods 


LUMINAIRE CLASSIFICATION 


Light 


Distribution System 


Semi-Indirect 


indirect 


ELECTRICAL CONSTRUCTION AND MAINTENANCE 


Upward 
Component | Component | 


Downward 
or 
Symbol 


¢ 
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ind/or 


luminaire 


urchi 


suble 


mmon 
equal to similar 
issurance to the archi 
owner that equipment 
iat specified will be 
in alternate method, 


ptional Equipment Section 


engineers have given consider 
1 performance type of specifi 
theod C 


because of 


ibove, but it is 
difficulty 
writing a suitable 
is workable It is 

not ¢ 
Meth vl 


way of 


B seems to be the preferred 
vriting lighting specifications, 
and this specification is based prima 
rily upon this method, which can also 
be « method A 


mmbined with 


General Conditions 


s and lighting equipment 


normally furnished and 
contractor to the gen 
h electrical 


contractor 


Scope of Work 


The work covered by this speci- 
fication includes the furnishing of 
all labor, 
the 


materials, equipment 


and installation of all lumi- 


naires, lighting equipment and 
components as shown on the plans 
“Schedule of 


pce i fie d 


and listed in the 


Liehting Fixt 
here 


res 


and as 


aire ind lighting 
i | 


lelivered to 


ry complet 


t 


pensions of 


including 
propel 
sockets, 


wired 


( | 
holder efl 


and assembled. 


CVs Casmngs 
ctors, @tc., all 
All luminaires and 
lamps shall be installed by the elec- 
tric wiring contractor as provided 
for under “Electric Wiring” specifi- 
cation 
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Wiring 

Luminaires having medium base 
shall be wired with not 
smaller than No. 16, and mogul 
than No. 
14, Type AF asbestos covered wire 
with the latest re- 
quirements of the National Elec- 
trical Code. Fluorescent luminaires 
shall be with not smaller 
than No. 16 Type AF asbestos cov- 
ered wire. No splice or tap shall 


sockets 
sockets with not smaller 


in accordance 
wired 


be located within an arm, stem or 
chain. Wire shall be continuous 
from splice in outlet box of the 
building wiring system to lamp 
socket, or to ballast terminals in 
fluorescent luminaires. 


8.12 Optional Equipment 


Ihe architect or specifying engineer 


has a double responsibility with his 
client in specifying a lighting installa 
tion, First, he must provide for ade 
quate lighting of proper quality with 
suitable luminaires or lighting equip 
ment, made of quality materials con 


sistent with the structure in which 
used and the seeing problems involved 
Second, he should obtain this equip 
ment at the lowest price possible con 
sistent with the quality of the equip 
Thus 


tight to 


ment furnished specifications 


should be sufficiently insure 


that lighting equipment of the exact 


type and quality desired is furnished 


but should also have some provision 


to insure that bids are 


Since 


competitive 


similar luminaires made by dil 


ferent lighting equipment manufac 


turers vary considerably in quality of 


materials used, in design and maint 


nance features, and otherwise, some 


provision should be made in the speci 
fications vl eby tl bidder is pei 


] 
mal 


Cquipmic nt 


Luminaires o1 lighting eq 


ment differing from that specified 


may be submitted for approval, 


provided the bidder clearly states 


all such differences and provided 


all essential requirements of the 
types specified are strictly adhered 
to. If the luminaires or lighting 
equipment offered under this pro- 
vision are, in the opinion of the 
wchitect (engineer, owner) equal 
to or better than that specified, 


they will be given consideration. 
Where a statement of such depar- 
tures is not made with the original 
bid, it will be understood that 
luminaires or lighting equipment 
will be furnished in strict accord- 
ance with this specification. 


8.22 Fluorescent Luminaires 
8.23 General 


The following specification para 
graphs cover the five basic types of fluo 
luminaires classified according 
to their light 


Thes« 
prepared for 


rescent 
distribution (Section 


8.1) paragraphs have been 


luminaires 
the 


fluorescent 


only, since these are currently 


types most commonly and 


used. At 


ment manufacturers can supply 


specified 


least three lighting equip 
any 
one of the five basic types as covered 
in these specifications, and many 
manufacturers can supply one or more 
of the five types. The specification de 
tails in these paragraphs have pur 
posely been made fairly rigid. If less 
rigid specifications are wanted, the 
specifier should conform the suggested 
covering paragraph with details re 
lating to the specific luminaires he is 


willing to accept, or wants used 


Type D Luminaires 


(Type D luminaires are direct light 
ing, and refers to systems where prac 
illumination on the 
the 


tically all of the 


seeing surfaces is directed from 


luminaire in angles below the hori 
zontal 

Luminaires shall be of the direct 
recessed troffer type, such that the 
entire light output is in the O°-90 
zone. Luminaire shall be appli- 
cable to ceiling surfaces of plaster 
(metal, or the 


acoustical tiles) 


various types of 
and be wholly 
(partially) recessed above the fin- 
ished ceiling as individual units or 
in continuous rows, as shown on 


Troffer shall be of 


(or, equipped 


drawings. the 


open type with 


hinged frame containing metal 


lou ;, or baffles, translucent dif- 


fusing glass, 


prismatic glass, or 


plastics in flat or curved sections) 


as indicated on plans and listed in 
the “Schedule of Lighting Equip 
ment.” 

The 


not 


wiring channel shall be of 
than No. 20 steel 
with flanged top so that support- 


less gauge 
attached at 
Each 
18-in. or 96-in. section shall house 


ing brackets may be 
any point along its length. 
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all ballasts, sockets, and starters 
(omit starters for slimline) rigidly 
mounted to No. 18 gauge steel 
stiffening straps accessible without 
the use of tools by lowering reflec- 
tor. Detachable closed end flanged 
reflectors shall be of not less than 
No. 20 gauge steel 48-inch O.A., 
chemically treated to resist corro- 
sion and to prepare a base for the 
application of high temperature 
white baked enamel finish hav- 
ing a reflection factor of not less 
than 80°). Entire assembly shall 
be furnished with all necessary 
mounting, brackets, hangers, clips, 
etc., at intervals most suitable to 
the structural ceiling design. 
Luminaire shall be designed for 
and accommodate two standard 40 
watt T-12 Type F_ fluorescent 
lamps (two 40 watt T-17 Type F 
fluorescent low brightness lamps, 
two 96-in. T-12 slimline fluorescent 
lamps, etc.), all as 
the drawings and 


indicated on 
listed in the 
“Schedule of Lighting Equipment”. 
Where 


types 


troffers of the low brightness 


using aluminum reflectors are 


required, or with other features differ 


ing from the above specification para 


rraph, the specifications should be al 
tered accordingly 

Hinged Door Frame 

The removable door frame with 
mitered corners and reinforcing 
shall be rigidly 
welded to maintain close fitting 
tolerances through installation and 
maintenance handling. The door 
shall entirely within the re- 
flector with no light leakage and 
shall hinge from the reflector for 
servicing and cleaning. All ex- 
trim shall chemically 
treated to resist corrosion and to 
prepare a base for the application 
of a high temperature grey baked 


membet 


cTOSS 


seat 


posed be 


SCHEDULE OF LIGHTING EQUIPMENT 


Location Quantity Type No. Type 
First Floor 

Entrance Lobby 

Guard's Office 


Corridor 


Office No. 160 


enamel prime coat. Final finish 
shall be as indicated in the paint- 
ing contract (or, in the “Schedule 
of Lighting Equipment”). 

Door Frame Accessories 

Vetal Louvers—Louvers shall be 
of eggcrate design providing 30° 
shielding crosswise and lengthwise 
and shall be stamped from not less 
than No. 22 gauge steel (alumi- 
num) rigidly assembled to with- 
stand all normal handling and 
servicing. Louver shall be held in 
the door frames by screwless spring 
type retainers. Louvers of steel 
shall be finished in high tempera- 
ture baked white enamel. (Etched 
aluminum louvers shall have all 
surfaces protected by a_ suitable 
coating or process). Maximum 
brightness in the shielding zone 
(30° to 90° crosswise) shall not ex- 
ceed 550 footlamberts and length- 
wise shall not exceed 452. 

Glass and Plastic Enclosures— 
Glass (or plastic) enclosures shall 
be opalescent diffusing glass (pris- 
matic glass lenses, or any of the 
styrene resin or acrylate plastics) 
and shall further be dimensionally 
and chemically stable over a wide 
range of temperature, humidity 
and atmospheric conditions. The 
maximum permissible brightness 
(of any enclosing media) at any 
point above 60° from the vertical 
(direct glare zone) shall not exceed 
150 footlamberts. 


Type SD Luminaires 
Type SD luminaires are semi-direct 


lighting, and refers to systems in which 


from 60 to 90°) of the light output 


from the luminaires is directed below 


the horizontal 

Luminaires shall be of the semi- 
direct type such that approxi- 
mately (10° to 30°) of the light 


Light Source 


Suspension 
Length 
Ft. — In. 


De- 
scrip- 
tion 


Watts 
per 
Lamp 


Lamps 
per 
Unit 





PS30 200 Recessed 
48°T12 40 
10 72’°18 51 


10 48”°T12 40 


Recessed 
In Coves 


2 Ft.-3 In. 
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output is in the 90° to 180° zone, 
and (60° to 90%) in the 0° to 
90° zone. Luminaire shall be pen- 
dant (or surface) mounted. The 
overall efficiency in percent of bare 
lamp lumens shall be not less than 
(767). The maximum brightness 
at any angle within the shielded 
zone shall not exceed 650 foot- 
lamberts. Moulded styrene resin 
(acrylate plastics, or diffusing glass) 
panels in combination with not less 
than No. 22 gauge durable etched 
and lacquered aluminum louvers 
(or steel), finished in high tempera- 
ture baked white enamel shall con- 
stitute the shielding assembly. The 
louver assembly shall be a remov- 
able unit, firmly supported from 
the wiring channel and hinged 
from either side. 

Wiring channel, reflector, cover, 
and end plates shall be of not less 
than No. 20 gauge steel, chemically 
treated to resist corrosion and in 
preparation for finishing, and shall 
be finished in high temperature 
white baked enamel. All exposed 
metal reflecting surfaces have a 
reflection factor of not less than 
(80°7.). Luminaires shall de- 
signed for individual or continu- 
ous row mounting, and shall be 
for two (three, four) standard 
Type F fluorescent lamps (Type 
T-12 slimline fluorescent lamps) as 
indicated the drawings and 
listed in the “Schedule of Light- 
ing Equipment”. All wiring shall 
be not less than No. 16 Type AF 
fixture Ballasts shall be of 
the high power factor multi-lamp 
type and starters (omit starters for 
slimline lamps) shall be of the 
lock-out manually reset type. En- 
tire luminaire and all component 
electrical parts shall be listed by 
the Underwriters Laboratories as 
meeting National Electrical Code 
requirements. 


be 


on 


wire. 


Type G Luminaires 
(Type G luminaires are of 
and refer 


rect-indirect typ 


tems where the illumination 
characte) 

Luminaires shall be of the direct- 
indirect type, such that approxi- 
mately (45°, ) of the light output 
is in the 90° to 180° zone, and ap- 
proximately (55°) in the 0° to 
90° zone, with not more than 
(7°°) in the 60° to 90° zone. 
Luminaires _ shall pendant 


mounted, with overall suspension 


general diffuse 


be 
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LUMINAIRE MOUNTING AND SPACING 


Direct 


74) 


Mounting Height 
of Luminaire 


Ceiling Height for 
Indirect and Semi- 
Indirect Luminaires 


D 





Usual 
Spacing 
Between 

Units 


Spacing 
Between 
Units 


Dimensions in Feet 




















Semi-Direct 


COMMERCIAL 


Semi-Indirect 


Indirect 


INDUSTRIAL 








Spread Concentrating 


F 





Spacing* 
from 
Walls 


Spacing 
Between 
Units 


Spacing* 
from 


Walls Su 


Length 
of 
spension 


Maximum Spacing’ (ft.) 
Mounting | Spacing Between 
Heights | Units* 








Above Floor, Spread |Concen't. 
‘3 12 
12 











18 





20 
20 
23 














20 or more 
*Spacings apply where desks or benches 
Units may hove to be spaced « 


25 
30 





4-5 





— 


4-6 | 30 ormore| 30 


i 








ore next to wall, otherwise one-half the spacing between units is satisfactory 
oser to obtain desired illumination values 


*Where benches or machines are next to wall spacing from wall should not exceed 4 spacing between units. Otherwise 2 unit spacing is suitable 


length as listed in the “Schedule 
of Lighting Equipment”. Overall 
efficiency in percent of the bare 
lamp lumens shall be not less than 
(80°, ). The maximum brightness 
in the shielded zone (30° to 90°) 
shall not exceed 550 footlamberts. 
Maximum brightness in the shield- 
ed zone (30 90°) lengthwise 
shall not exceed 550 footlamberts. 


to 


Plastic (or glass) side panels shall 
curved outwardly and lo- 
cated on the luminaire that no part 
of the lamp extends above the 
upper edge. Plastic panels shall be 
ribbed extruded polystyrene, di- 
mensionally and chemically stable 
over a wide range of temperature, 
humidity, and atmospheric condi- 
tions. 


be so 


Brightness of side panels 
shall not exceed 550 footlamberts. 
Panels shall be readily removable 
for maintenance without the need 
for tools. 

End plates and wiring channel 
shall be die stamped of 
than No. 20 gauge steel. 


not less 
Suitable 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


connector straps shall be provided 
when luminaires are to be installed 
in continuous rows. All channels 
and end plates shall be chemically 
treated to resist corrosion and for 
painting and shall be finished in 
high temperature white baked en- 
amel. Channel shall be 
constructed totally enclose 
the ballast and wiring. All exposed 
metal reflecting surfaces shall be 
finished in high temperature baked 
semi-gloss white enamel having a 
reflection not 
(80°). 

The bottom the luminaire 
shall be closed by means of a 
louver assembly which shields the 
lamps above (34°) from the hori- 
zontal crosswise of the luminaire 
and (30°) lengthwise. Louvers 
shall be of the removable hinged 
(drop or swing down) type with 
safety chain, permitting ready ac- 
cess to the ballast and wiring. All 
wiring shall be not less than No. 
16 Type AF fixture wire. 


so con- 


as to 


factor of less than 


of 


2 «es 


Ballasts shall be of the high 
power factor multi-lamp type. 
Starters shall be of the lock-out 
type, manually reset. Luminaire 
shall be designed for two (four, 
six) standard 40 watt T-12 Type F 
fluorescent lamps (two 96-in, T-12 
slimline fluorescent lamps, etc.) as 
indicated on the drawings and 
listed in the “Schedule of Lighting 
Equipment”. 

All luminaires meeting Type G spt 
cifications, if surface mounted, may 
also be 


SD) 


classified as semi-direct 


Type 


type 


Type SI Luminaires 


(Type SI luminaires are of the semi 
indirect type, and refers to systems in 
which 60°, to 90%, of the light output 
from the luminaire is emitted above 
the horizontal) . 

Luminaires shall be of the semi- 
indirect type, such that approxi- 
mately (60° to 90%) of the light 
output is in the 90° to 180° zone 
and (10° to 40°) in the 0° to 
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Luminaires shall be 
Stem 


inches) overall. 


9 vone. 
pendant mounted. 
sions shall be (27 
The 
of the bare lamp lumens shall be 
(71%). The 
mum brightness at any angle be- 
and 90 
not (150) 
Moulded plastic 
tors shall be so located on the lu- 


suspen- 


overall efficiency in percent 


not less than maxi- 


tween 45 crosswise shall 
exceed footlamberts. 
(or glass) reflec- 


minaire that no part of the lamps, 
ballast shield 


the unner “1ge Reflectors 


ballast on extends 
abov c 


shall 


maintenance without the 


be readil removable for 
need for 
tools 

Wiring channels shall be formed 
of not less than No 
ol s ¢ sive to vide for all 
fac- 
lock- 


starters 


1) oa > steel 
NECESSAVY 1 f 1 
tor mult ballasts 
- 


vp myit? | ! 


lamp and 
etre 
shall be mounted on the ton of the 
All wirine shall 
No. 16 Type AF 


mmplete luminaire, 


wiring channel 


be not less than 


fixture wire. ( 


includine ballast. wiring, lamp- 


holders and starters (omit starters 
on slimline lamp units) shall be 
Labora- 
National Elec- 


trical Code requirements. 


listed by Underwriters’ 


fortes as meeting 


Luminaire shall be designed for 
two standard Type F fluorescent 
%6-in. T-12. slimline 
fluorescent lamps) as indicated on 
the 


lamps (two 


drawings and as listed in 


“Schedule of Lighting Equipment”. 
\ ! 


S 


ind 


Type |! Luminaires 


Ivy 1 luminair 


design characteristics to lype SI lumi 


naires, but having metal reflectors or 


suitable lass OF plastic reflectors will 
classification 


Type | 
for lype SI 


luminaries, us¢ 
ition lumi 
naires ltered insofar as luminaire 
body is concerned, using the following 


specification to cover the indirect re 
flectors 

Reflectors shall be formed of not 
less than (No. 22) gauge steel chem- 
ically treated to prevent corrosion 
and to form a base for finish, and 
finish in a high temperature white 
baked enamel finish with a reflec- 
tion factor of not less than (80°) 
hed with Alzak 


finish having a reflection factor of 


(or et aluminum 


not less than (75% )) 


3.24 Luminous Ceilings 
\ 


practi f lighti 11s th ulm 
nou Although used in 
irtificial 


many 


celine 


installations as skylights” 25 


o, using incandescent 


le vd d 


ornamental and 


above glass ceilings, o1 


panels of decorative 


‘lass, it is now being used to provid 


high quality utilitarian light for criti 


cal seeing tasks 


Luminous ceilings are classified as a 


direct (Type D) lighting system, since 


ill its light output is below the hori 


zontal of the luminaire, or below the 


ceiling line 


\ luminous ceiling system comprises 


a hung or suspended ceiling using 


translucent plastic or other diffusing 


material to form the ceiling, which is 


lighted from above. Usually the entire 


ceiling, or a large portion of it, be 


comes the light source. For specifica 


tion = purposes ceilings formed of 
louvers plastics iluminum, © steel 
considered 


for all 


construction 


wood or glass ire ilso 


here as luminous ceilings, since 


practical purposes their 


lighting characteristics and 


mn details are the same 
light 


Fhe quantity and qualtiy of 


produced by a luminous ceiling «cd 


pends upon the following factors 


I 
\. Type and spacing of lamps 


B. Efficiency of the diffusing media 


C. Reflectances of the ceiling, side 


walls, ducts and other surfaces within 


+} 


he plenum, and in the room area b 


low the luminous ceiling 
reflectances referred 


floor 


Recommended 


(C) are: side walls—50 


furniture 0 ind plenum 


rove 


Luminous suspended ceilings 


decorative and utilitarian 


purpos 
rcoustical correction ind to p! 


spaces for air ducts, piping, ¢ 
idaptable to both new and 1 
Being an 


building structures 


part of the structure the 


should consider detailing mans 


component parts on the 
mechanical and electrical p 
may be 


details supplemented 


following specificat 
modified as required by 

her requirements specific 
installation 

The wiring contractor shall fur- 
nish and install all wiring, wiring 
channels, mounting 


(glass) diffusing panels as 


frame and 
plastic 
called for in. these spec fications 
and as detailed on the drawings 
Method of assembly is shown on 


No. (——). Vinvl 


flexible plastic sheets (acrylate cor- 


drawing resin 
rugated plastic panels —— give de- 
tails) shall be held in place by T 
and U shaped channels formed of 
than No. 20 
chemically treated to prevent cor- 


not less steel 


oO; oc 
gauge 


rosion and as a preparation for the 
finish which shall be high tempera- 
ture white baked enamel. The pro- 
jections upon which the plastic 
sheets rest and slide into shall have 


LUMINOUS CEILING COEFFICIENTS OF 
UTILIZATION 


Reflection Factors 
Ceiling — 75°, 
Walls 
50%, 30%, 


57 55 


55 
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a one-inch wide horizontal projec- 
tion, as shown in the drawings. 
Channels shall be spaced as shown 
on drawing No. (——), and sus- 
pended by wire or adjustable metal 
straps from the building structure 
in such a may be re- 
quired to maintain straight and 
level position. 


manner as 


control 
called for shall be obtained 
by the use of hollow perforated 
metal fins, 


Acoustical 
where 


white 
sound 


finished = in 
enamel, containing a ab- 
sorbing intervals 
from the U shaped channels, all as 
shown and 
No. (——). 


Lighting wireway 


pad, 


hung at 


detailed on drawing 


channels for 
(96-inch T-12 slimline fluorescent) 
lamps shall be spaced and hung 
above the plastic sheeting in ac- 
cordance with the lighting layout 
and mounting details as indicated 
on drawing No. (——). 
t } may 
wove Vinyl 
wed by tl 
Ine ind 
Under 
Writers ! ylic plastics are used 
sprinkler heads may e mounted in 
U-channels signed = for 


this purpos , SUS] d ceiling 
ireas provided by 

luminous ceiling 
+} 


his purpos 
I I 


i icrviate plastics in ¢ 


led 


r moulded 


rrugated 
patterns ind for 
vod louvers, th 


ind I 


supporting 
channels muld be 
» support tf idditional 
( ymmpared \ t the upport 


Vinyl 


8.31 Industrial Reflectors 
General 


With few exceptions industrial light 


ing cde classified undet 


light 


incandes 


is normally 


ype SD 


sign 
Pype D or 


sources 


Different 
may rt mpl ed 


cent, fluorescent, ¢ mercury vapor 


ending upon the specific 


applica 


design and other considerations 


obtain uniform lighting through 


out an industrial area or over a spt 


cific industrial process three basic light 


distributions or variations of them are 


obtainable from reflectors made of 


porcelain enameled steel, aluminum 


silver mirrored glass 


class, 
St If 
ind flood lamps 


p! ismatic¢ 


and the contained reflector 


The 


type 


of spot three 


Section Through Typical Luminous Ceiling 


SPACING BETWEEN ROWS 
TO GIVE 100 FOOTCANDLES* 


OF FLUORESCENT 


LAMPS 











40 Watt T-12 
Room Coefficient 75 Watt T-12 
96” Slimline 


26W. 


61.1 in. 
53.7 
47.5 


basic light distributions are wide 
spread, medium spread (semi-concen 
Specifica 


tion paragraphs below covet these vari 


trating), and concentrating 
ous types of reflectors classified first by 
type of light source, second by type of 
light distribution, and third by type of 


reflector material 


8.32 Incandescent Lamp 
Reflectors 


Standard RLM Reflectors 


Spread type distribution (normally 
used up to 25-foot mounting height) . 

RLM type reflectors meeting the 
following specifications shall be 
used in locations indicated on the 


drawings and as listed in the 
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34W. 38W. STW. 
9.3in. 42.6in. 
ta 
22.7 
20.3 
18.0 
16.1 


JULY 


96” 





SIW. 69W. 
53.2 
46.7 
41.3 
36.7 
32.6 
29.2 
26.2 
23.3 
20.9 


42.6 in. 


37.4 
33.0 
29.3 
26.2 
23.3. 


20.8 
18.7 
16.7 


15.0 18.9 


16.9 


1g Engineering 


“Schedule of Lighting Equipment”. 

Reflector shall be made of porce- 
lain enameled steel of not less than 
0.025-in. (24 gauge) in thickness, 
except for the 500 watt and 1000 
watt sizes which shall be made of 
steel of not less than 0.031-in. (22 
gauge) thickness. The reflecting 
surface shall be covered with at 
least two coats of separately fired 
white porcelain enamel over a 
ground coat of fused porcelain 
enamel. The outside surface shall 
be covered with at least two coats 
of fused porcelain enamel sep- 
arately fired. 

The reflector shall present a con- 
tinuous surface so proportioned 
thet when used with the incandes- 
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EFFECT OF LIGHTING DISTRIBUTION ON 
—- MOUNTING HEIGHT AND SPACING 
FOR INDUSTRIAL REFLECTORS 


Medium sprea 
rentrating 


3 KW spread 


LIGHTING INTENSITIES FROM Te 
TYPICAL INDUSTRIAL REFLECTORS Y Ate 


Bosed om t feet 


C 4 
Wotts per square foot 
4H / medium spread A/zak aluminum 30 mounting 
oncentrated Alizak aluminum 45 mounting 
yndescent-medium spread Alzak aluminum 30 mounting 
ncandescent -concertrated Alzak aluminum 45 mounting 
ndescent-standard RiMdome /O mounting 


ESTIMATING WIRING LOADS 
FOR LIGHTING 


3 a 


Watts per squore foot 


This method of estimating the This chart is for the average 

capacity of anew wiring installation room 

should be used for rough calculations Higher or dower foot candies 
nly and should not be used for will obtain depending upon 

pois ee foed computetions room proportion. 
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cent lamp for which designed the 
filament center will be cut off from 
view at an angle of 72.5° from the 
vertical axis. It shall be equipped 
with an integral husk containing 
keyless, rigid, medium socket 
(mogul socket for 500 watt and 
1000 watt sizes) so that no other 
position than this can be obtained. 

The reflecting surface shall have 
a mean reflection factor of 79% 
and a minimum of 76.5. The 
output of the reflector shall be at 
least 78°% of the light generated by 
the bare lamp with a maximum 
ratio of 1.35 between the maxi- 
mum candlepower from 0° to 15 
and the average candlepower 
values at 25°, 35°, and 45° after 
subtraction of bare lamps valued at 
corresponding values. 

Female type fitting tapped 14- 
inch standard shall be provided 
for mounting. 

(If reflectors sub-standard to RLM 
reflectors are icceptable the ibove 
specification may be iltered to accept 


such reflectors as may be adequate 


Aluminum Reflectors 

Medium spread type distribution 
(normally used for mounting heights 
from 20 to 40 feet) 

Concentrating type distribution 


(normally used for mounting heights 


of 35 feet and above) 

Aluminum spread and concen- 
trating type reflectors meeting the 
following specifications shall be 
used in locations indicated on the 
drawings and listed in the “Sched- 
ule of Lighting Equipment” 

Reflector shall be formed of 
0.064-in. sheet aluminum. [t shall 
have a light etch and Alzak finish 
inside and out with a minimum 
reflection factor of 75°. The 
socket cover shall be constructed of 
0.050-in. aluminum and etched out- 
side, with a baked flat black finish 
inside. Large apertures shall be 
provided for ventilation of the 
socket. Mogul ventilated type 
socket tapped for 14-inch conduit 
shall have a base contact of non- 


corrosive metal, cup shaped, to 
permit broad contact surface for 
the lamp base. The current carry- 
ing conductor to the base contact 
shall be laminated. Pressure on 


the base contact shall be main- 
tained by a non-current-carrying 
spring of non-corrosive metal. 
Reflector shall have an overall 
efficiency of not less than (——) ‘ 
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Luminaire shall be approved by 
the Underwriters’ Laboratories, 
Inc., and shall carry an Alzak 


Process label or stamp. 


The dust-tight unit shall have a 
standard socket cover without 
ventilating apertures. The reflector 
flange shall shield the gasket from 
water and dirt and provide ample 
gasket sealing and clamping sur- 
face. The door shall be cast alumi- 
num to provide rigid seating for a 
16-inch diameter tempered glass 
cover, both of which shall be fur- 
nished as part of the unit. It shall 
hinge freely for maintenance and 
be secured by three wing-nut screw 
clamps. 


Glass Reflectors 

Prismatic glass conc. itrating 
type reflectors meeting tle follow- 
ing specifications shall be used in 
locations indicated on the draw- 
ings and listed in the “Schedule ot 
Lighting Equipment”. 

Reflector shall be pressed mould- 
ed prismatic glass, heat tempered 
to withstand a mechanical shock 
of 8 foot-pounds, thermal 
shock of 100° C., and shall be com- 
plete with porcelain mogul socket 
having nickel plated screw shell 
and contacts entirely outside of re- 
flector. Steel tripod type of holder 
and ring shall firmly grip the re- 
flector from below. Tripod shall 
terminate in a slip ring collar to 
provide exact positioning of the 
lamp. Glass reflector shall have a 
permanently spun steel or alumi- 
num cover 


and 


with auxiliary drip 
cover to protect the lamp. All fer- 
rous parts shall be cadmium plated 
to resist corrosion. Fixture shall 
be wired with No. 12. stranded 
Type AVA wire. Reflector shall 
have an overall efficiency of not 
less than (——)%. 


Mirrored Glass Reflectors 
Reflector shall be of crystal clear 
blown glass slightly corrugated to 
produce the exact light distribu- 
tion required and to eliminate fila- 
ment striations. Glass shall be free 
of color, bubbles, and 
The e.ges shall be 
ground smooth and shall not be 
chipped or cracked. The silver re- 
flecting surface shall be protected 
by a suitable backing that will 
withstand the heat of the lamp for 
which the reflector was designed 
without chipping, peeling, or caus- 


seeds 
scratches. 
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ing the silver reflecting surface to 
tarnish or discolor in any way 
whatever. Steel tripod type holder 
and cast ring shall support reflector 
from below. Tripod shall termi- 
nate in a vibration-proof venti- 
lated holder gripping the top of 
the reflector. All metal supports 
shall be chemically treated to pre- 
vent corrosion and to provide a 
base for a high temperature baked 
gray enamel finish. Fixture shall 
be wired with No. 12 stranded 
Type AVA wire. Reflector shall 
have an overall efficiency of not 
less than (——)°;. 


8.41 Fluorescent Lamp 
Reflectors 

General 
Fluorescent 

ditkuse 


their size 


lamps inherently pro 


vide illumination because o 


and shape and method of 


producing light; hence they are most 


suitable for spread type light distribu 
tion and for mounting heights of 12 to 


10 feet above the floor. They may also 


ve used satisfactorily at greater mount 
ing heights, up to 50 feet, provide d the 
width of the 


area where used 


least five times the mounting 


and proper facilities for servic 


provided 


Spread Type Distribution 


Industrial fluorescent reflectors are 
made of 


baked 


aluminum. 


normally porcelain enamel 


steel, white enamel steel, o1 


Typical specifications for 
i fluorescent lamp reflector luminair 
with a white 


equipped 


porcelain 
Simi 


enamel reflector is given below 
lar luminaires except equipped with 
steel reflectors having a high 


baked 


aluminum 


temper 


ature white enamel finish, or 


with reflectors having an 


Alzak processed finish, may be sim 
ilarly specified by suitably altering the 
specifications for the reflectors 
Enameled steel reflectors meet- 
ing the following specifications 
shall be used in locations indicated 
on the drawings and listed in the 
“Schedule of Lighting Equipment”. 
The wiring channel shall be 
formed of not less than No. 20 
gauge steel having flanged top to 
stiffen and provide a point for at- 
tachment along its entire length of 
clamp-type hangers. Channel shall 
be completely wired and_ shall 
further be equipped with Certified 
multi-lamp ballasts, starters (omit 
starters for slimline lamp reflec- 
tors), and lampholders. Channels 


shall be 48-in. or 96-in. long for in- 
dividual or continuous row mount- 
ing, chemically treated to prevent 
corrosion and to prepare a base for 
the application of high tempera- 
ture white baked enamel. Reflec- 
tor shall be of special enameling 
steel stock of at least No. 20 gauge, 
with closed or open ends as indi- 
cated. All porcelain enameled sur- 
faces shall be free from such de- 
fects as tears, star marks, crazing, 
blisters, black specks, hair lines, 
chipping, pin holes, and other 
irregularities. The lower edge of 
the reflector shall be flanged or 
beaded to provide adequate stiffen- 
ing. Reflector shall be readily re- 
movable from the wiring channel 
without the need of tools. 

The overall efficiency of the 
complete unit in percent of the 
bare lumens shall be not less than 
72°. Fixtures shall conform to 
RLM standard specifications. 


8.51 Mercury Vapor Lamp 
Reflectors 


General 
Mercury vapor light 


popular for 


which 


sources 


have proven industrial 


lighting are most commonly used in 


-kw, 1000-watt and 


Usual practice Is to use the 


the 100-watt sizes. 
}-kw lamps 
for high bay lighting with mounting 
heights of 35 feet and above, and 
1000-watt and 400-watt lamps for low 
ind medium bay areas with wide and 
medium spread reflectors, or for high 
bay areas with concentrating type re 


flectors 


3-kw. Concentrating Type 
Reflectors 

(Spacings 
times the mounting height) 

Aluminum Alzak finished reflec- 
tors meeting the following specifi- 
cations shall be used in locations 
indicated on the drawings and 
listed in the “Schedule of Lighting 
Equipment”. 

Wiring channel shall be of ex- 
truded aluminum having flanged 
and bottom with two cast 
aluminum flange fittings to provide 
mounting by 34-in conduit. Re- 
flector shall have closed ends and be 
formed from 0.040-in. sheet alumi- 
num with Alzak finish. Reflector 
shall have a series of apertures 
along each side of the wiring chan- 
nel over which shall be a ribbed 
0.040-in. anodized aluminum plate 


should not exceed 0.8 


top 


. JULY, 1952 133 

















attached to the re- 
to stiffen it and serve as a 


permanently 
flector 
shield above the ventilating aper- 
tures. The lower edge of the re- 
flector shall be flanged or beaded 
to provide further stiffening. Units 
shall be wired with No. 14 Type 
AVA single conductor wire. The 
overall efficiency in percent of bare 
lamp lumens shall not be less than 
(67)°% 


3-kw Spread Type Reflectors 


ACE d mount 


spread 


! 
1st illed 


vuld no 
its, and 3-kw 
| 


wuld = be not less 


» feet from the floor in order to 


Dl nt direct glare 


White porcelain enameled steel 


meeting the following 
specifications shall be used in loca- 


reflectors 


tions where wide spread type light 
distribution is required for 3-kw 
mercury vapor lamps, as indicated 
on the drawings and as listed in 
the “Schedule of Lighting Equip- 
ment”. 

Two terminal housing formed 
of not less than No. 20 gauge steel 
connected by a conduit wireway 
shall comprise the wiring channel. 
Terminal housings shall have re- 
movable covers to permit easy ac- 
cess to the lampholder terminals. 
Housings and wireways shall be 
chemically treated to prevent cor- 
rosion and to prepare a base for 
the application of high tempera- 
ture baked enamel finish. 

Reflectors shall have open ends 
with rounded corners and be 
special — porcelain 
enameling steel stock of at least 
No. 20 gauge. The lower edge of 
the reflector shall be flanged to 
provide stiffening. Reflectors shall 
be readily removable from the ter- 


formed of 


minal housings without the need 
of special tools. 

Units shall be wired with No. 14 
Type AVA single conductor cable. 
The overall efhciency of the entire 
luminaire, in percent of bare lamp 
lumens shall be 
(79)' 


not less than 


transtormers tor the 


-kw 
Mercury Vapor lamps differ in size and 


electrical Characteristics, and are too 


large for mounting within the reflector 


luminaire housing. Therefore they are 


usually furnished for single or multi 


lamp operation and mounted on a 


chord or L-beam (some structural mem 


ber) of the roof structure adjacent ot 
the 


nearby to luminaire 
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1000 and 400-Watt Reflectors 


Mercury vapor lamps in the popular 


100 watt and 1000 watt sizes may be 


industrial in- 
Sec 


used in the standard 


candescent reflectors covered in 


tion 8.32. Light distribution character 


istics of standard incandescent _ re 


flectors do not vary greatly when mer- 
substituted 
and for all 
used 
Ventilated 


desirable 


cury vapor light sources are 
for the incandescent lamps, 
pi wtical 


with 


neck 


when 


purposes may be 


ither light 


husks ire 


mercury 


source 
considered 


lamps are used, to provide 


cooler operation for these lamps, and 


many manufacturers provide such 


ventilation. Where exact light distri 


bution characteristics are needed for 


reflectors using mercury vapor lamps, 
the reflector manufacturers can usually 
supply this inte 


When color 


quired or where fast rotating machines 


mation 


discrimination is re 


are present in the are being lighted 


incandescent reflectors should be used 


ilternately with mercury vapor lamp 
} 


reflectors, or in combination, mount 


ing the mercury and incandescent re 


flectors side by side from the same 


suspension assembly. Use ot equal wat 


tages of incandescent and = mercury 


vapor lamps will) minimize strobo 


scopic effect, and use of equal incan 


descent and mercury vapor lumens will 


provide good color discrimination 


Mercury lamps require a. starting 


period of from four to seven minutes 


o enable the lamp to reach full bril 


liance. Interruption of the power sup 


i sudden drop in voltage of 
extinguishes the 


more lamp 
I 


i new starting period Is re 


quired This is another reason for 


combining incandescent lamps with a 


mercury vapor lighting system 


8.55 Reflector Lamps 


There 


ince by 


is a rapidly growing accept 


industry of the self-contained 


reflector type lamps 


Used in locations where the air is 


burdened with smoke, dirt, or non-ex 


plosive chemical fumes, these lamps 


will maintain their light output to a 
hi life 


h degree their 


g g throughout 
without costly 


The R-52 


as medium spread, is an 


maintenance 
reflector lamp, classified 
incandescent 
in 500 


light source wailable and 


750-watt sizes, and may be used for 


mounting heights from 25 to 40 feet 
Spacing should not exceed the mount 
ing height above the work level. 


\ new self-contained reflector-type 


lamp is the 800 watt R 57. It has a 
concentrating light distribution, and is 
suitable for 
10 teet 


not 


mounting heights above 
Spacing of the R-57 should 
exceed 0.7 times the mounting 


The 


these lamps is 2000 


height above the work level. rated 
life of 


Light distribution curves show- 


average 
hours 
ing candlepower at various angles are 


available from the various manufac- 


turers of these reflector lamps 
\ reflector-type mercury vapor lamp 


has also been announced in the 400- 


watt size. It is available in the stand 


ard mercury vapor (clear bulb) type 


and in the 


new fluorescent color cor 
rected (phosphor coated) bulb type 
Reflector lamps require no separate 
Mogul 
a suspension or 
Metal re 
flectors for mechanical protection only 


of the red 


but do 
socket 


arrangement 


reflectors require a 


shell and 


scTCcw 
mounting 
lamps mav also be conside 
desirable for installations 
Where 


wt method of 


SOHC 


these lamps are specified ex 


suspension should be 


indicated on the drawings and the 


lamps should be specified by wattage 
and bulb designations as provided by 
the lamp manutacturers, and the en 
number 


Light- 


tire assembly given a 


Schedule ol 


Type 
ind listed in the 


ing Equipment 


8.56 Hazardous Area Lighting 


\reas 


dlusts 


which contain inflammable 


vapors, or gasses in explosive 
classified as hazard 
National Code, 
weording to the degree of hazard in 


The NEC 


naires used in such areas be explosion 


concentrations are 


ous by the Electrical 


volved requires that lumi- 


proof, in that they will protect the 


irea from any explosion Occurring 


within the luminaire 


For less hazardous areas, where the 
atmosphere contains non-inflammable 
dust-tight 


per 


dusts and vapors, so-called 


and vapor-tight) luminaires are 


missible 
It is suggested that specifiers contact 


the manufacturers of specific 


any } 


vapor tight or explosion-proof type 


luminaires which he proposes to specify 


direct for a detailed specification of 


the particular luminaires involved, 


since individual designs vary consid 


erably in materials, mechanical and 


structural design details, and other- 


wise, from one manutacturer to an 


other. Use of the manufacturer's name, 
catalog number, and general descrip 
tion may also be used in the specifi 


cation, if desirable 
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9.1 Motors and Controls 


9.11 Motors 


(fans, 
pumps, blowers, compressors, other 
constant-speed operations) shall be 
of the synchronous (engine, belted, 
coupled 
zontal, 


Motors for operating 


tvpe arranged for (hori- 
vertical) operation and 
rated at —— hp, —— volts, —— 
phase, —— cycles, —— percent P.F., 
—— rpm. (It, they) shall be capa- 
ble of developing a starting torque 
of —— percent full load torque, a 
pull-in torque of —— percent full 
load torque, and a pull-out torque 
of —— percent full-load torque. 
The motor and its control to- 
gether shall limit the kva inrush at 
starting to —— percent of full load 
kva. The motor field shall be ex- 
cited from a 
belted, on 


(direct-connected, 
motor-generator-set €Xx- 
citer). 

The following shall be stated 
and guaranteed: Maximum tem- 
perature rise stator —— degrees C, 
field —— degrees C; maximum ex- 
citation required —— kw at —— 
volts; efliciencies at —— 
P.F. for full load ——, 
——, half load ——. 

Controls (fan, pump, ete.) 
motors shall provide for (full, re- 
duced voltage 


percent 
s4ths load 


for 


starting of the —— 
hp, —— rpm, —— percent P.F., —— 
volts, -— phase, —— cycle motors 
and shall be provided with NEMA 
I enclosures, and designed for (full 
magnetic, semi-magnetic) opera- 
tion. Reduced voltage at starting 
shall be obtained by means of 
(autotransformer, reactor, resistor) 
and shall limit the kva inrush to a 
maximum of —— percent of full 
load kva. 

The control shall provide for 
overload, undervoltage, damper 
winding and pull-out protection 
and, after pull out of step, will 
automatically (stop, resynchronize) 
the motor. Control shall be manu- 
factured by ——, type ——, or ap- 
proved equal. 

Motors for operating (elevators, 
conveyors) shall be of the polyphase 
squirrel-cage induction type rated 
for —— hp, —— volts, —— phase, 
—— cycles, —— rpm, of NEMA de- 
sign (B, C), with ball bearings and 
NEMA Class A insulation. Enclo- 
sures shall be (open drip-proof, 


ELECTRICAL 


splash-proof, fan-cooled totally- en- 
closed). 

Controls for squirrel-cage motors 
shall be enclosed combination 3- 
pole ac ross-the-line starters with 
circuit breakers in NEMA type —— 
enclosures with self-indicating han- 
dles and shall provide overload, 
low voltage and short circuit pro- 
tection. Breakers shall trip at —— 
amps. Remote 2-unit standard 
duty pushbutton stations, momen- 
tary-contact, marked  Start-Stop, 
shall be provided in NEMA type 
enclosures. Starters shall be 
manufactured Class ——, 
Type ——, or approved equal. 


by —-, 


Motors for (door openers, ma- 
chine tools) shall be single-phase 
capacitor-start units rated for (110, 
220) volts, —— cycles, —— rpm, with 
(sleeve, ball) bearings, NEMA Class 
A insulation, 40 degrees C contin- 
uous temperature rise. 

Controls for these motors shall 
consist of manual across-the-line 
starters in NEMA type —— enclo- 
sures providing thermal overload 
protection and having self-indicat- 
ing handles. Circuit protection 
shall be provided by fusible safety 
switch. 

Motors shall be located as indi- 
cated on the drawings, positioned 
so as to permit unhindered main- 
tenance, bearing lubrication and 
brush replacement. Totally-en- 
closed motor housings shall be used 
where conditions of excessive mois- 
ture, steam, dripping oil, dust, 
acid fumes or explosive atmo- 
spheric conditions exist. 

Starting devices, controllers, re- 
thermostats and _ photocell 
switches shall be connected to all 
motors in (rigid or flexible conduit, 
armored cable or EMT). Where 
motors have conduit terminal 
boxes, feeder conduit shall be con- 
nected directly into same. Fans 
and pumps and all motors having 
sliding bases shall have not less 
than 18 inches nor more than 6 
feet of armored flexible conduit 
from end of rigid conduit to motor 
terminal box. Under no circum- 
stance shall rigid conduit terminate 
in or be fastened to motor founda- 
tion. Power supply leads to motors 
from controllers shall conform to 
drawings and recommendations. 
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Stationary motors shall have 
grounded frames when the motors 
operate at over 150 volts to ground 
when (1) they are located in un- 
guarded, moist locations, (2) when 
they are connected to metal-en- 
closed branch wiring circuits, and 
(3) when they are located in 
hazardous locations. Grounding 
shall be accomplished by connect- 
ing the branch cable armor to the 
motor frame. 

Portable motors shall be ground- 
ed in like manner when these units 
operate at over 150 volts to ground, 
and should be grounded when- 
ever readily accomplished. Motor 
frames shall be grounded by use 
of a jumper attached to the frame 
and connected to the conduit sup- 
plying the feed of the motors. 

Grounding of disconnect 
switches, starters, controllers, cabi- 
nets and the like shall be accom- 
plished by the use of double lock- 
nuts and bushings attached to 
clean bare metal surfaces void of 
any paint. 


9.21 Controls 
Where like ca 


pacities, design, characteristics and pur 


several motors of 


pose are installed, it is convenient to 
include detailed and specific specifica 
tions concerning the methods of con 
trol with the specifications of the mo 
tors themselves. This procedure is in 
dicated by the typical motor-control 
specifications just presented. However 
when numerous motors of widely vary 
ing Capacities, Characteristics and func 
tions are to be installed, a general 
specification can be written to cover 
all general control equipment, with ad 
ditional clauses covering those instal 
lations which do not follow the pattern 

Such general specifications could fol 
low the below 


examples presented 


Concerning these general clauses, it 


should be mentioned that only the 
more common types of general-purpose 
control devices for 


motor alternating 


current motors are referred to. To 
specify controlling equipment for spe- 
cial applications, it is well to consult 


the manufacturers for wiring 


Controls 


Each motor rated at 1/6 hp or 
over shall be equipped with a 
starter or controller which will 
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provide running overcurrent pro- 
tection for the motor. Overcurrent 
devices shall open all leads to the 
motor except that for two-phase 
motors, only three leads are re- 
quired to be opened. All starters 
and controllers shall be enclosed in 
substantial metal enclosures and 
shall conform with the NEMA In- 
dustrial Control Standards. 

Type A starters shall be man- 
ually operable by means of a lever, 


knob or pushbuttons, for full- 
voltage starting. 
Type B starters shall be mag- 


netically operable, for full voltage 
starting, and shall be provided 
with undervoltage protection. Pro- 
shall be made remote 
control by means of wires leading 
to other control stations. 

Type ¢ 
manually 


vision for 


starters shall be of the 
operable 
type, for 


autotrans- 
former reduced voltage 
starting. Each starter shall be pro- 
vided with undervoltage protection 
and shall have a stop pushbutton 
in the cover. 

Type D starters shall be of the 
magnetically operated autotrans- 


former type for reduced voltage 
starting. Each starter shall be pro- 
vided with undervoltage protection 
and shall be arranged for remote 
control. 

Type E starters are for use with 
wound-rotor motors for 


Fach 


consist of an 


starting 
shall 
mag- 
netically-operated primary switch 
and a resistor switch with suitable 
resistors. The primary switch shall 
provide running overcurrent pro- 


duty only. controller 


assembly of a 


tection and undervoltage protec- 
tion for the motor. The resistor 
shall be electrically inter- 
locked with the primary switch so 


switch 


that the primary switch cannot be 
closed unless all resistors are con- 
nected. Resistor switches shall be 
of the dial type for motors of 10 hp 
rating or less and shall be of the 
drum type for larger motors. 

Type F controllers are for use 
with wound-rotor motors for speed 
regulation duty and shall provide 
for 50°. speed reduction and con- 
tinuous operation at any speed 
from maximum to minimum. Type 
F controllers shall in all other re- 
spects conform with the specifica- 
tions for Type E starters. 

All control equipment shall be 
mounted with operating levers or 
pushbuttons at a height of ap- 
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proximately four feet above the 
floor. All necessary expansion 
bolts, brackets and other structural 
steel parts shall be furnished to 
provide secure mounting on walls, 
columns or machine frames as in- 
dicated on the plans or, where so 
indicated, equipment shall be 
mounted on frames. 

Disconnecting means: Where re- 
quired by the National Electrical 
Code, a manually operable discon- 
necting means shall be provided 
for each motor or for each group 
of motors driving the several parts 
of a single machine. 


9.22 Remote Control 


Conservation of space, safety or con 


venience frequently determines the s¢ 
lection of a controller site removed 


from the motor it controls. In such a 


cas€, a magnetic control panel at the 
remote point and a small pushbutton 
machine for the 
Since small 


n pushbutton 


tation at the operator 


is suggested only control 


wires need be run betwee 


stations and the controlle1 


added op 


rating convenience can be obtained 


by installing a number of pushbutton 


stations for the same motor, or control 


vp limit switches can be substituted 
for the pushbuttons 
Remote control is particularly ad 


Vantageous for operating cooling 


tower fan motors, ventilators and the 
like. When pilot lights and audio sig 
nals are also installed, supervision is 
simplified to a high degree 

All fans and other motorized 
equipment as shown in the feeder 
diagrams and schedules shall be 
provided with auxiliary relays at 
starter locations, with control wir- 
ing connections made into starters 
and to a master pilot light and con- 
trol panel in’ engineer's office. 
There shall be a pilot light for 
each fan motor. For the cooling 
tower fans on the roof, start-stop 
remote control pushbuttons shall 
be provided under the pilot light 
for each tower fan. For all other 
fan motors, a stop pushbutton sta- 
tion shall be provided and 
mounted under their respective 
pilot lights. 

Relays, pilot lights and remote 
control pushbutton stations shall 
be of such type and so wired that a 
pilot light operates when motor 
operates, and pushbuttons permit 
remote stopping of motors indi- 
vidually, or start-stop control of 
cooling tower fan motors. 





9.31 Motors and Control by 
Others 


Motors and motor control ap- 
paratus shall be furnished and in- 
stalled complete with all wiring as 
listed in accordance with other sec- 
tions of these specifications, con- 
trol apparatus for these motors will 
be furnished by others, but shall 
be installed under this contract. 

All wiring and disconnecting 
means, where required, shall be 
furnished and installed for motors 
listed in accordance with other sec- 
tions of these specifications. Motors 
and control apparatus will be fur- 
nished by others. 


9.41 Electronic Controls 

For apparatus shown on plans 
to be electronically controlled, fur- 
nish and install the controls listed 
complete with all wiring in operat- 
ing condition. (List control ele- 
ments required. For example, light 
source, photocell pickup, amplifier, 
relay, controller, etc.) Furnish two 
copies of wiring diagrams 
maintenance instructions. Provide 
one complete set of replacement 
tubes. 


and 


Photoelectric Control 

Furnish and install photoelectric 
relays and associated equipments 
in each location indicated on draw- 
ings. Each relay unit shall have 
double-pole double-throw —mag- 
netic relay and a photoelectric am- 
plifier circuit consisting of a— 
phototube,—thyratron tube, trans- 
former, potentiometer, 
capacitors and resistors. 

Separate phototube holder with 
six feet of rubber-covered, shielded 
cable, external mounting bracket 
and required tube socket shall be 
included with each relay unit. 

Light sources will have die-cast 
light-tight removable covers and 
automobile headlights, internal 
brackets to permit adjustment of 
lamps for height and distance from 
lens, and tapped holes in bases of 
chassis to permit mounting of light 
sources directly on transformer. 


necessary 


Light source transformers shall 
be rated for 115 volts, 60 cycles 
primary; 4.8 volts secondary. In- 
tegral connection boxes shall have 
knockouts in rears and 
Covers shall be removable 
for access to primary leads and for 
making connections to incoming 
lines. Half-inch pipe nipples shali 


bottoms, 
sides. 
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extend through end shields for 
mounting the light sources. 

Large light-collecting lenses with 
1.5-inch focal lengths, and holders 
for same, shall be furnished for 
each light source and each separate 


phototube holder. 


9.51 Ventilation and Air 
Conditioning 


conditioning 
in a wide s¢ 


packa n easily-installed 


mnibines fine engineering 


performance and rugged 


Choice ot equipment Is 
ranging trom air movement 
mtrolled humid 
tion and the re 
or bacteria from 
movement only 
s of ventilation 
aust units available 
emoving air to or 
ither natural 

} | 


chanical means Complete ill 


ming units are of course more 


n their equipment and 


itton © 


mnbines 


locating 


mine ots x yn 


t industries and is 
} 
ind tl 


nad 
ma 


There 


specifving factorv-assen 


mubining air handling with 


ensil quipment in a single cab 


balancing the Capacities ot coil 


F : 
condense These combination 


the compre 


widen | 


units mise between 
actual load and rated « ipacities of the 


! l 5 


refrigeration. ca 


conditioners, but 
7 10 and 15 


pacity are 


units of 
tons 


momical 


proving e Hn) TaN 
locations 


As to « 


sembled cooling units consist of (1) 


mponent parts, lactory-as 


airtight sheet-steel casings having re 


movable panels for access to coil con 


nections, blower bearings and other 


essential parts, (2) insulation for 


water, vermin, sound and heat protec 
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drain patls treated to 
mild 


ondensate, (4) 


tion >) resist 


he Corrosive action of the acids 


blow 


absorbed by the 


mveniently located 


} I , 
crs With Ol Cups ¢ 


outside the casin o promote lubricat 


ing facilities and de 


cooling 


humidifying coils, filters—either throw 


iway or cleanable—and (6) motors 


usually located outside the unit to de 


} 


he ibsorbed heat within the 


enclosure and to permit re uly access 
for servicing 


felt 


i should be 


Vibration damp ners of either 


sponge ) tbber-in-she 


used to isolate and minimize the trans 


mission of sound or motor motion 
bk loor 
cked betore 


suspended units can add up to 100 


ind beam loadings should be 


installing conditioners 
mtaimed units 


Where 


und selt-ce 
floor o1 
the minimum 
istls 


n could 


ition 


Wiring 


» TEVATLATILIZC Vout 


should sulliciently 


G drop for voltage 
drop has a definite effect on equip 
starting. .\ 


lesirable 


ment lil through ‘ el 


! 
separal circuit is not only ¢ 


mut definitely mecessarv im most in 


stances, for combined light-and-power 


circuits ill adversely effect the 


ne potentia I rit 


| honing CIrculls 


should be 12-21 or larger, with flex 


ible conduit { for motor connec 


tions to prevent sound and 


vibration 


transmission. Lo avoid contusion with 
switches for an 


ther single or 


x” located at least a 


foot above the customary height of th 


switches 


1 comstant check on Operation Is 


desired, the use of a pilot indicating 


is recommended. An additional 
install 
intake 


so linked that a cut 


recommendation is to a quarts 


fuse link in the an duct, set to 
operate at 140° | 
off switch in series with the fan motor 


take i¢ 


case ot tire 


9.52 Fans 


Furnish and install where shown 
on plans the following built in 
propeller fans. 

In the opening provided by 
others furnish and install a pro- 
peller fan to have a capacity of— 
cubic feet of air per minute, at a 
speed not exceeding—rpm, and 
with a decibel rating not to exceed 
—. The fan wheel shall be dynam- 


will unit Out of service in 


ically balanced and mounted di- 
rectly on the motor shaft. The mo- 
tor shall be dynamically balanced 
and provided with high quality 
bearings. The complete fan, includ- 
ing the motor, is to be guaranteed 
as a unit by the manufacturer who 
is to assume undivided responsi- 
bility. 

On the exterior furnish and in- 
shutter operated, 
manually operated, automatic) of 
the following size and type ———. 

Fan shall be provided with a 
screen guard of the appropriate 
size and type. Control shall be 
provided by means of a switch in- 
stalled shown and of the 
following type and characteristics 


stall a (motor 


where 


(state size, catalog number, rating, 
number of speeds, surface on flush). 


9.61 Electric Heating 


The use of electric heat is constantly 


growing, for applications and advan 


are countless. Controls and pro 


tive devices are reliable, units are 


relatively compact and light in weight 


installation and maintenance are sim 


heat losses are restricted and Passes 


associated with conventional forms of 


»ppen-flame heat are absent 


Unit heaters, infra-red lamps, all 


metal radiant units, encased elements 


heating cable and induction heating 


ve specified to advantage. It must 


be recalled 


of any of these methods depends upon 


however, that the efficiency 


two primary factors: selection and ap 


plication. The former is 


! 
the desired heat range 


governed by 
ivailable space 
characteristics of the material being 


und the 


iting element being considered 


heated designed purpose ot 


the he 


The latter factor applic ition—will ce 


pend upon the proximity of the heater 


to the objective, the efhciency of sur 


rounding insulation and heat lost 


through radiation, convection or con 


duction 


9.62 Unit Heaters 


Electric self-contained space-heating 
units operate with either exposed or 
Heat 


emanate from low temperature wires 


enclosed heating elements may 
high-temperature coils or radiant heat 


ing elements. These mav be combined 
with fins or grills for faster dissipation 
of heat. Reflectors, deflectors, diffusers 
and forced-air fans may also be incor- 
porated in the units. And a wide va 
riety of mounting brackets, hangers 
and pedestals provide versatility for 


numerous installation methods 
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Because of the vital function per 


formed by unit heater motors, careful 


consideration should be devoted to wit 


ing, control and accessory electric 


equipment Such equipment ine ludes 
(1) fused disc 


lating wiring systems or sections thereof 


onnect switches for iso 


from the powe1 


I 
Stantaneous 


source, providing in 


protection in cases” of 


short) circuiting or grounding; 


starters, with or without integral over 


load protection, for connecting motors 


to power source , magnetr 


relays 


for connecting a number of motors to 


power circuit, with a single set of 


1utomatic control instruments contro! 


ing several heating units 1) selector 


switches lor operating motors without 


resetting thermostats or limit controls 


wftats to start motors when 


space temperatures drop below pred 


termined settings, and (6) limit 


con 
frols tor measuring t 


pressures of heating mediums, insuring 


mperatures or 


that motors operate only when ele 


ments have reached their 


level 


charged 


functional 
and that c will not be dis 

Furnish and install at the points 
indicated on the drawings unit 
heaters having minimum Btu per 
hour capacities, air deliveries, dis- 
charges, velocities, maximum final 
air temperatures and motor rpm as 
specified in the accompanying 
schedule. 

Unit heaters shall be of the pro- 
peller fan type, having —— watts 
capacities, as manufactured by ——, 
so designed as to permit direct sus- 
pension. They shall be controlled 
(manually, thermostatically 








a 


























= - 
“~Wwindow =- 


~==window -* 


Radiant heating panels can be installed in any desired pattern to give proper warmth to 
any room. In this ceiling plan, units over window areas have higher capacities than the 
other panels. Installation is operated at 220 volts and thermostatically controlled. 


Electric motors shall be totally 
enclosed, with speeds not exceed- 
ing 1200 rpm. They shall be resi- 
liantly mounted to the unit to in- 
sure quiet operation, and adequate 
means shall be provided to prevent 
overheating under all operating 
conditions, including those periods 
when heating elements are coming 
up to operating temperatures prior 
to the operation of fans. 

Unit heaters shall be provided 
with fan guards capable of sup- 
porting the weight of a man acci- 
dentally leaning against same. 

Propeller fans shall be designed 
for quiet operation, and shall be 
located in the streamlined air inlet 
to give most efficient operation. 
Adjustable, directional vanes shall 
be located on the discharge side. 


Btu and cfm ratings shall be 
based on the standard code of the 
American Society of Heating and 
Ventilating Engineers. 


9.63 Radiant Heating 


Furnish and install the radiant 
heating system shown on the plans, 
completely wired and in operating 
condition. The panels of the rat- 
ings shown shall be installed on 
the ceiling and fastened as shown. 

From junction boxes in the 
branch circuit extend (armored 
cable, flexible conduit and wire) 
to the outlet box on the back of 
the heat panel or to special mold- 
ing as directed. Load considera- 
tions shall be the same as for light- 
ing circuits and no diversity factor 
shall be applied. 
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pipe threads 
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immersion 
heating unit 
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To "15 or 230 
volts 
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Heoter 
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sheath of heoter 


“Heater installed poratied 
to pipe 


\ 
Pipe insulation 








Immersion unit is controlled by magnetic switch and thermostat. 











Heating cable can be installed parallel to, or wound spirally around, 
pipe tines. Heat is confined by pipe insulation and controlled by 
means of a thermostat clamped directly to the pipe being heated. 


Unit is sweated into threaded collar that screws into standard pipe 
threads. 
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10.1 Residential Wiring Specifications 


I f wing design considerations the individual purchase of new appli 














ir fications are those partic inces, or better standards of illumina 
larly applicable to the wirin of resi tion. Over many homes the fluctuation 
dence 1 multip! ccupancy dw can be charted and projected with 
" h provisions mu Y rade some wcCuracy But at the time of 
for mode yusehold applian yuilding, for the individual home, the 
Hou ring, in design and fur vest design factors are imperfect 
mn jue among the construction The method of computing service 
f P 1 services of the ye ntrance capacity given in Article 220 
Ply ' ind heating stems ar f€ the National Electrical Code is the 
) the buver moves in and mnily practi il method so far devised 
‘ ! ibstantially unchanged that gives definite rationalization and 
er ma vears The structural char easonable results It lowever is 
re usually permanent for yased on salety and may not be en 
he life of t house. But the electrical tirely adequate from an actual pet 
in array of concealed mance standpoint 
ind outlets. The load which it Phe Code method follows 
indl repr nted only } 1. Square feet of floor area times 5 
fixed light fixture plus the rang watts per-square-foot gives the design 
] ye water | hev hting load 
with t ' I ) leted 2. Add 1500 watts of miscellaneous 
r nta ! ! ! plian load 
’ ] ’ ) \ YT ’ I rke OOo it t the to il 
i y y ne 100 
me 1 lictable ! Add 35 f the remainder 
t I » This is t d n lighting and 
Mos f load 1 small appliance rad 
will serve will be cor ted 6. For an electric range not over 
r th wer tak passe 7 2 kw rating idd 8,000 watts 
I } wer ‘ ' 7. Add t rated ts of all fixed 
the t of a ) Ices 
ite eff \ 8. Take 7 ) total fixed ap 
f th ‘ il appliances cur 5 d add tot ! lighting 
vy advert | it | wn affo | , 1 enin 
9 Divid wv 250 to obtain 
n , ' tv for tl 
Service Entronce Capacity ee 
| ( " wemite > min f So | nd that tl 
‘ . xed liar d should permit 
| rd ind thers insis 
consider le ) it lic 
‘ ) 5 d d 
| 
P \s consi m, a wel 
l t i vul ypera 
) } it i } ny probab 
i Qvercurret 
! , ) 1 t rate to limit 
! La ipproved equip 
I ’ rking condi 
| Or vads ron 
, ’ ‘ ( 7 the resu 
j nterruptior ld be limited in 
ippliances xtent. For tal failure of an iron 
( ' 7 f 1 wd should not sl down the food 
ms ee , 1 7zer or stop ti washing machine 
1 ny \ lequat ram circuit capacity 
t Ind t t expensive convent 
Is a hl , | | which can be designed into the 
and from hour to hour. d day ng svstem. In practical systems it 
1 b easons. Demand @ s witl equires onlv a few additional pane 
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circuits or an additional load center 
panel plus a few feet of additional 
home runs. With proper layout little 
more cable or wire is required. For 
example i strategically located panel 
may serve several full circuit outlets 
with no more cable than would be re 
quired to loop one circuit between 
them. The resulting benefit of ade 
branch circuit 


quate capacity Is to 


double or triple the effective troubl 
free utility of the wiring system 

Ihe following are practical circuit 
modifications which increase efficiency 
ind utility 

] Multiwire 


Kitchen and dining areas need at least 


appliance circuits 


two 20 amp appliance circuits to han 
dle probable appliance groups. (A 
typical group which must operate eff 
ciently at the same time is the toaster 
vrille and coffee maker. The connected 
load of these three devices may exceed 
} kw. Any two is nearly a full load for 
i single appliance circuit A three 
wire common neutral circuit with each 
plug receptacle on alternate sides of 
the circuit gives a good measure of 


issurance igainst overloading 





9. Full ctrcutts to fixed appliances 
Modern automatic appliances in por 
tions of their cycles often require cur 
rents near the full capacity of an 


ippliance circuit. It is good practice 


to isolate such appliances on individual 
rceuits Iypical appliances which 
nt ) ive full circuits ar 
Dishwasher disposal unit 
Automatic w isher 
Room air conditioner 
[rone1 
Bathroom or nursery heater 
§. Fu rcuit to appliance groups 
Some types of automatic appliances do 


not offer individual loads near circuit 


capacity, but should be isolat das a 
roup to assure uninterrupted opera 
tior These include the refrigerator 
food freezer and heatit plan Som 
local codes require an individual cit 
ult to an automat heating plan 

Th purpose rt the s parate circuit 
here is to avoid interruption as a re 


verload or cord failures 
1. Load enter panel 


Fconomica 


rcuiting for modern appliance loads 


usually requires the use of load center 


panels. Diversity consideration which 
innot he ipplied to individual 
branch circuits can be used to advan 


tage in feeder runs 





TABLE 1 


Calculations for service entrance to a small one family 


TABLE 2 


dwelling with a floor area of 1200 square feet. 


1200 sq ft at 3 watts per sa ft 
Misc. appliance load 


Total 


3000 watts at 100% demand factor... . 
2100 watts at 35% demand factor 


Total 
Electric range 


Total. 


Fixed Appliance Load 
Water heater. 
Washer 
Dryer 
lroner 
Dishwasher — 
Room cooler 
Food freezer. 
Refrigerator. . 
Heating plant.. 


disposal unit. 


Total 
at 75% demand factor 


Total. ... 


22,460 divided by 230 gives 97 amperes. 
wire size for this capacity in type R wire is No. 1. 


be t otecttor Many 
take a 


ing current whicl 


motor 


operated appliances momen 
may exceed 
Under 


rloads are 


tary start 


the rated circuit ¢ ipacity nor 


mal conditions these ov 


} 1 


harmless and should not operate the 


protection device. Circuits 
should be 
equipped with circuit breakers on tim 
delay These 


1 to pass Momentary starting cut 


signed 


overcurrent 


servin ippliance 


circults 


devices are de 


fuses 


rents while still providing full protec 


tion against short circuits or sustained 


werloads 


Single-ph motors used 


trical app operate at rei 


low power factor. In normal operation 


they mav require currents considerably 


\ ould be 


rated watts bv the 


higher tl indicated by di 


viding voltage 


Service 


Furnish and install the follow- 
ing service entrance where shown 
on the plans. 

Service entrance conductors shall 
be 3 No. —— with type —— insula- 
tion (R, RW, T, RH, etc.) with a 
total capacity of —— amperes. 

Service entrance conductors shall 
he 


3600w 
1500w Range 
Water heater 
Dishwasher 


Disposal unit 


5100w 


3000w 
735w 


Refrigerator. . 


3735w 
8000w 


Freezer 


Oil burner 


11,735w 


Automatic washer 
lroner 

Dryer 

Bathroom heater 
TV set 

Hobby bench 


Room air conditioner. 


Typical Residential Loads and Circuit Requirements 


Watts Conductors Circuit 


No. 6 
No. 12 
No. 12 
No. 12 
300 No. 12 
300 No. 12 
300 Ne. 12 
1,700 No. 12 
700 No. 12 
1,750 No. 12 
4,500 No. 10 
1,500 No. 12 
300 No. 12 
1,800 No.12 


8,000 
3,000 
700 
500 


50 amp Note 1 
20 amp Note 2 
20 amp Note 3 
20 amp Note 3 
20 amp Note 4 
20 amp Note 4 
20 amp Note 4 
20 amp Note 5 
20 amp Note 5 
20 amp Note 5 
30 amp Note 1 
20 amp Note 5 
20 amp Note 6 
20 amp Note 5 


1. Special purpose heavy duty circuits and outlets required. 


2 Practices vary widely in different utility areas. 


For design consideration 


local rules should be consulted. 
3. An individual circuit to the dishwasher and disposal is recommended. 


10,725w 


22,460w 


4. Automatic equipment should be isolated on @ separate circuit, 
local codes require an individual circuit to the oil burner or stoker. 


Some dishwashers contain water heating elements 


Some 


5. Individual circuits are recommended for such heavy current appliances. 


Washers often approach circuit capacity in portions of the duty cycle. 


Next nearest 


cable (SE). 
entrance 


a. Service entrance 

b. Armored _ service 
cable (ASE). 

c. Installed in —— 
conduit. 

d. Underground service entrance 
cable (USE). 

in accordance with the rules and 
requirements of applicable codes 
and the rules of the utility com- 
pany supplying the property. 


inch rigid 


Underground 


From a point on the utility pole 
1-inches above the upper conductor 
of the distribution lines adding 30 
inches for drip loops and connec- 
tions, provide a USE cable of the 
size specified to the service ter- 
minals of the service switch (meter 
box, service panel, etc.). 

From a point on the pole 8 feet 
above grade provide a run of —— 
inch rigid conduit down below 
grade with an elbow terminating 
at the level of the underground 
run. Provide insulating bushings 
at each end of the protective con- 
duit run. The conduit shall be 
firmly attached to the pole with at 
least two approved pipe straps. 


ELECTRICAL CONSTRUCTION: AND MAINTENANCE... 


6 It is good practice to avoid connecting the TV set to circuits serving 
appliances with eutomatic on-off cycles. 


Cable for the run up the pole 
shall be neatly coiled above the 
protective conduit for installation 
and connection by the utility. The 
utility will install the cable on the 
pole, seal the upper entrance to 
the protective conduit, enclose the 
cable in wood molding and make 
final connection to the distribution 
conductors. 

a. Cable shall be buried to a 
depth of 30 inches (or below frost 
line). Where cable passes under 
driveways it shall be covered by 6- 
by 2-inch creosoted wood planking 
to a distance of 3 feet beyond each 
side of the driveway. 

At the building end of the un- 
derground run the cable shall be 
enclosed in rigid conduit to a dis- 
tance of 5 feet from the wall. 

Where the cable enters the con- 
duit at each end of the under- 
ground run the conduit shall be 
sealed with oakum and sealing 
compound. The seals shall be sur- 
rounded by 6 inches of sand in all 
directions before back filling. 

b. Extend the service conductor 
in rigid conduit underground at a 
depth of —— inches. 
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c. Extend the service conductor 
in approved (fiber, Transite, etc.) 
conduit underground the 
pole to the building. 


from 


Panels 


mong 


Iboards are usually chosen from 
many specially designed for resi 
The main switch and 


dential service 


branch circuits may be enclosed within 
same box. Some types take advan 
tage of the 
allel the 


\ common type 


six circuit rule” and par 


main and range units 


is the “main, range 


ind 8” with parallel 50-amp main and 


ind & single pole branch 


wy the main. For 


circuit yanels several 


manu 


facturers unit construction with 


\ lew 1 


interchang meakers stand 


irdized ‘ parts and cabinets are 
isembled to meet a wide range of in 
dividual panelboard requirements 
Most residential wiring svstems use 
l There 


dividing the 


panelboard Is a trend 


circuits 
x more additional panels 
v located advantageously 
centers 

CTV ICE switch or 


panel 


located within three feet of 


ince of the service conductors 


Additional panels mav be located 
} 


verever ¢ venience may indicate 


Service Switch 

(Where separate service switch is 
installed, if no separate switch is 
installed see main panel below) 
Furnish install where shown 
on plans as main service entrance 


and 


switch approved for use on service 
entrance equipment. Switch shall 
be 2 pole —— ampere (fused or cir- 
cuit breaker) with neutral bus. 


Main Panel 


Furnish and install where shown 
on the plans a service entrance 
panel. The panel shall be equipped 
with —— ampere mains and the 
circuits. (List circuits 
and describe connection of main 
disconnects if more than one) 

Panel shall be dead front type 
with overcurrent protection pro- 
vided by 

a. fuses 

b. circuit breakers, (thermal, 
thermal magnetic, hydraulic mag- 
netic) 

(When panel is a service en- 
trance panel) The main panel 
shall be approved for use as service 
entrance equipment. 


following 


From the entrance panel prov ide 
a feeder of 3 No. —— conductors 
to the mains of the load center. 


Wiring System 
In single-family residences the 


method of wiring is usually dete 


local 


cal practice in 


mined by ordinances or histori 


the community. For 


multifamily dwellings, flats, and apart 


ment houses, the wiring system em 


ployed usually follows comme rcial and 


institutional practice The following 


specification is intended to apply to 
dwellings or multi-fam- 


single-family 


ily dwellings of similar construction 


ind electrical consideration 


The six wiring svstems most widely 
used in residential work are 
Knob and tube 


Non-metallic 
Armored cable 


sheath cable 


Flexible conduit and wire 


EMI 
Rigid conduit 


and wire 


and wire 


Combinations of methods are some 
times used as rigid conduit service and 
EMT on ex 


cable 


cable branch circuits o1 
con 


ipproved by the 
Code 


communities may omit 


posed work and iurmored 
cealed All ire 
National 


nances mn some 


klectrical Local ordi 


or restrict the use of some 


Branch Circuit Wiring 

Wiring shall be —— (specify wir- 
ing system) installed in accordance 
with the installation rules of the 
National Electrical Code and local 
rules and ordinances which apply. 
Wiring shall be installed firm and 
true, in an expert manner mechan- 
ically and electrically. Cutting and 
drilling of structural members 
shall be limited to that essential for 
proper installation. 

Grounding conductor. (on knob 
tube or non-metallic sheath 
cable systems) Circuits or cables 
serving grounding type receptacles 
shall contain a grounding conduc- 
tor firmly connected at the outlet 
to the box (if metal) or to the 
grounding terminal of the device. 


and 


Outlet Boxes 


Outlet boxes shall be steel (non- 
metallic) of an approved type. Each 
outlet box shall be of the proper 
size and type for the fixture or de- 
vice accommodated. Outlet boxes 
shall be fastened firmly in place 
with hangers, brackets, or other 
methods particularly designed and 
approved for the purpose. 


Outlet boxes shall be (a) knock- 
out type with separate 
clamps or connectors (locknuts and 
bushing, etc.), (b) equipped with 
integral cable clamps or connec- 
tors. Unused knockouts shall be 
left in place or provided with an 
approved closure. 

Locknuts or connectors shall be 
set up tight to provide a firm me- 
chanical and electrical connection. 

Unless otherwise indicated, the 
following outlet shall be 
used: 

Ceiling Fixtures—4 in. octagonal 
1!> inches deep 

Bracket Fixtures—4 in. octagonal 
11> inches deep with 3 in. round 
+4 inches deep plastic cover 

Wiring Devices — Rectangular 
switch box, 3 in. deep gauged as 
required. 


cable 


boxes 


Where ceiling, bracket or device 
outlets serve as junction boxes or 
contain more than 6 (exclusive of 
fixture wires) conductors, they shall 
be 4 in. square 1!2 in. deep with 
*4 in. plaster cover appropriate for 
the fixture or device. 

Outlet boxes for flush devices on 
30- or 50-ampere circuits shall be 
1 11/16 square 218 in. deep with 
appropriate cover. 


Branch Circuits 


Furnish and install branch cir- 
cuits from the panelboard (s) to 
the outlets shown on the plans or 
described in the outlet schedule. 


Lighting 


Lighting and plug receptacle cir- 
cuits in other than the 
kitchen, laundry utility room, base- 
ment or porch shall be 2 wire No. 
14 (No. 12) 15-ampere circuits. 
One circuit shall be provided for 
each 500 square feet or fraction 
thereof of floor area. 


areas 


Appliance 


Plug receptacles in the kitchen, 
laundry utility room, basement 
and porch other than those on spe- 
cial circuits shall be served by not 
less than 2 No. 12 20-ampere appli- 
ance circuits. A 3-wire circuit may 
be used with individual receptacles 
connected alternately to either 
side. 


Isolating 


Plug receptacles for the refrig- 
erator and freezer and the outlet 
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Save Time, Simplify Calculations 
with new Home Wiring Estimator 


The new Westinghouse Home Wiring Estimator offers you the 
quickest, most accurate way of computing an “engineered home- 
wiring” system—and at the same time gives you a way of show- 
ing your customers why a given number of circuits are needed, 
why electrical conductors are of a certain size, etc. Step by 
step, number and types of circuits are readily determined, total 
loads computed, outlets checked, etc. The Estimator contains 
helpful tables and enough work sheets for figuring 25 jobs. 
Only 25c a copy. Order a copy today! 





HERE’S COMPLETE DATA ON PLANNING HOME WIRING SYSTEMS 


The Westinghouse Home Wiring Handbook has 132 pages of technical 
data and information on the planning of home wiring systems. You'll 
find the new Handbook (3rd edition) handy and helpful in a hundred 
ways—for on-the-job calculations and planning information of every 
type. Most popular book of its kind ever published, it is compact— 
542” x 73%4”—with durable cover, easy to carry and use. Price $1.00 per 
copy. Order yours now. G-10235 








Z = iat % *- 
; ~ ee ea FSS ’ 
vie —% 


Better Homes Bureau, Dept. EC-7 
Westinghouse Electric Corp. 


P. O. Box 868, Pittsburgh 30, Pa. 
Please send: 


copies of Home Wiring Estimator at 25¢ each 
copies of Home Wiring Handbook at $1.00 each 
emittance is enclosed 


Name 
Firm 
Street 


City Zone 


1 
| 
l 
| 
1 
\ 
\ 
| 
| 
1 
1 
1 
1 
! 
1 
= 
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for connecting the heating plant Wiring Devices 


shall be served by a separate No. 
12 20-ampere appliance circuit. 
(In some communities Codes may 
require an individual circuit to the 
heating plant.) 


Individual 


Plug receptacles for connection 
of the following appliances shall 
be served by No. 12 
20-ampere appliance circuits: 


individual 


Automatic clothes washer 

Electric dishwasher and disposal 
unit 

Sathroom heater 

Nursery heater 

Room cooler 

Attic fan 

Hobby bench 

Where practical, a heater outlet 
may be combined with a 
attic fan outlet on 
same circuit. 


room 


cooler or the 

The outlet for connecting the 
electric clothes dryer shall be served 
by an individual 3 wire No. 10 cir- 
cuit terminating in an approved 
-ampere 3-wire flush (surface) 
receptacle, 

The outlet for connecting the 
electric range shall be served by a 
} wire No. 6 circuit terminating in 
an approved flush (surface) 50- 
ampere -wire rec eptac le. 

The outlet for connecting the 

electric water heater shall be wired 
in accordance with the require- 
ments of the local utilitv. (Local 
requirements vary depending upon 
metering provisions, permissible 
element capacities, etc. The utility 
rules should be consulted.) 
Pypical circuit schedule 
a 1500 square foot residence 
with conventional electrical appli- 
ances 


branch 
for 


Full Circuits 
sink 


Automatic 


Electric 1—20 
1—20 


1—20 


amp 
amp 
amp 


washer 

lrone: 

Air conditioner 
(room type) 2—20 amp 
Hobby bench 

Heavy Duty 
Range 
Water heater 
Drver 


amp 
Circuits 
amp 
amp 
amp 
Isolating Circuit 
Ref.; Freezer; Oil 
Burnet amp 
Appliance Circuits 
Small appliances amp 
Lighting Circuits 


1500 square feet amp 
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Furnish and install where shown 
on plans or noted in the outlet 
schedule the wiring devices indi- 
cated. Flush devices shall be of the 
best quality. (specify color) Plates 
shall be (composition, brass, etc.) 
and finished —— (specify color or 
finish). Where more than one de- 
vice is indicated at one location 
the devices shall be provided with 
one plate of the necessary size. 


Switches 

a. Furnish install each 
switch outlet a quiet operating 
tumbler type mercury switch, sin- 
gle pole, 3 way or 4 way as indi- 
cated. 

b. Furnish and install at each 
switch outlet a tumbler type switch 
T rated, single pole, 3 way or 4 
way as indicated. 

c. Furnish and 


and at 


each 
switch outlet a press type, sequence 
on-off switch. 

Switches shall be provided with 
terminal screws or connectors 
firmly terminate up to No. 10 con- 
ductors. 


install at 


to 


Receptacles 


Furnish and install at receptacle 


outlets on lighting circuits a 


(duplex, triplex) plug receptacle, 


15-ampere, 120-volt for 
blade attachment caps. 


parallel 


Furnish and install at receptacle 
outlets appliance circuits a 
grounding type duplex plug re- 
ceptacle, 15-ampere, 120-volt de- 
signed to handle either parallel 
blade or grounding type attach- 
ment caps. 


on 


Receptacles and plates loc ated 
outdoors shall be single weather- 
proof type with screw cap closure. 

The receptacle contacts shall be 
designed to grip both sides of each 
blade. Terminal screws or connec- 
tors shall be designed to firmly ter- 
minate up to No. 10 solid condue- 
tors. 


Multi-outlet Assemblies 


Multiple outlet assemblies shall 
be furnished and installed where 
shown on the plans or indicated in 
the outlet schedule. 
shall be continuous 
outlets spaced —— in. apart. 

On lighting circuits the assem- 
bly shall be designed to take stand- 
ard parallel blade attachment 
caps. 


Each section 


shown with 


a. They shall be two wire type 
with switch control as shown or 
described on the outlet schedule. 

b. They shall be the divided cir- 
cuit type with the upper positions 
switched as shown. 

On appliance circuits the assem- 
bly shall be grounding type de- 
signed to take either standard 
parallel blade attachment caps or 
grounding type attachment caps 
on any outlet. 


Surface Devices, 
Cable Installation 

Where wiring is run exposed in 
basement, garage and attic space, 
surface type wiring devices shall 
be used as made or 
proved equal. Devices shall 
mounted firmly recommended 
by the manufacturer and wiring 
securely installed. Cable shall be 
independently fastened place 
within six inches of terminal con- 
nections. 


by —— ap- 
be 


as 


in 


instal- 
lation. When wiring is run exposed 
as in basement, garage and attic 


Surface devices, raceway 


boxes and devices 
shall be suitable for exposed work 
and shall present a neat and work- 
manlike appearance. 


space, outlets, 


a. Boxes shall be pressed steel 
type with rounded and 
fitted covers designed for the de- 
vices installed. Racewavys shall be 
installed square. (rigid conduit, 
EMT) 

b. Raceways shall be surface type 
steel installed square 
with elbows, boxes, connectors and 
closures designed specifically for 
use with the raceway and of the 
same manufacture. 

Kitchen fan. Furnish and install 
when shown on plans as kitchen ex- 
haust fan Catalog No. —— as made 
by —— or approved equal. Fan 
shall be designed to handle not less 
than —— cu. ft. of air per minute. 
External opening shall be provided 
with (specify type of louver, clos- 
or vent). Fan shall be con- 
trolled by (specify type and loca- 
tion of switch). 


corners 


raceways 


ure, 


Relay Switching 


control of the outlets 
noted on the plans shall be pro- 
vided by a low voltage remote con- 
trol system made or 
approved equal. (See Relay Switch- 
ing in master speeifications for de- 
tailed specifications.) « 


Switch 


as by —— 
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Type cable 3 cdr 500 MCM Compack Sector, 15 KV 
6th Edition AEIC Spec 

No. of cat 

Daily Load Factor—75% 

Earth Temp. ambient—20 C 


all loaded in one bank 


Transite 
Total Therm. R to D tric Loss (C watts/ft 5.66 
Total Therm. Res. to Copper Loss (C watts/ft 444 
Temp. Rise from Dielectric loss (C 19 
Allowable Rise for Copper loss (C 59.1 
Allowable Watts per ft. cable 4.44 
Allowable Current Amps. per cdr 386. 
Allowable Current—(Relative % 1056 





How Transite Ducts increase current carrying capacities 


Other 
6.17 
4.95 
2.1 

58.9 
3.% 
365 
100 








Johns-Manville 
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... reducing copper losses 
... increasing current capacity 
... prolonging insulation life 


OU REDUCE copper losses . . . increase current 
carrying Capacity ...and prolong insulation life, 


when you run your cables in Transite* Ducts. 


Current carrying capacities can be increased in a 
typical duct bank as much as 5%, or 17R losses can be 
reduced 11%, for cables located in Transite as com- 
pared with other ducts used for power circuits. 

And, Transite Ducts assure permanent duct banks 
because Transite is incombustible; is immune to rust 
and rot; is unaffected by electrolysis; will not slag 
under action of an arc, and will retain its high origi- 
nal strength. 


An unusually smooth bore assures no injury to cable 
sheath, either in natural movement under load, or 
when pulling-in cables. Long, lightweight lengths can 
be quickly and economically installed. In addition, a 
full line of fittings simplifies even the most compli- 
cated of installations. 

For full information on Transite Ducts, - 
write for Data Book DS-410. Johns-Manville, JM 
Box 60, New York 16, N. Y. LY] 


*Reg. U. S. Pat. Off 


TRANSITE CONDUIT— 

for exposed work and 
installation underground without 

a concrete encasement 


TRANSITE KORDUCT— 
for installation in 
concrete 
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NUMBER OF CONDUCTORS IN CONDUIT OR TUBING 
| l.] Data Tables More Than Nine Conductors 


Rute Commend Types RF-32, RUF, R,RH, RW, RU,RUW, RW 
NUMBER OF CONDUCTORS IN CONDUIT OR TUBING sernncthatatchahsnsethd dnscesnicihed 




























































































Rubber Covered, Types RF-32, RUF, R, RH, RW, RU, and RUW N Cunt Condelt or Ted! 
Thermoplastic, Types TF, T and TW Size — anenatmsenstntanmevetietin — = — = — 
i AW \ \ wh 
One to Nine Conductors inch | tach ca | oe lech | tach | tach 
is Number of Conducton in one Conduit ot Tubing 18 } 12 20 35 49 80 os } 16 
os i a 16 | 10 { 17 | 30 | 41 68 | 97 | 150 
e498 3 - 5 es ee + 9 14 . we Ff a 25 40 | 59 90 
| —_|_——_} as | . 2 x. } 
| 12 15 21 | 35 | 50 77 
18 } } es 4 >| : 10 (mayiw)s ai i] 
a t } gE b iy 3] Gy 3 8 | | 10 | 17 | 95 | 38 
ps i = AA es ME. 6 | | } 15 | 23 
14 } j j Tmink EE & 
~ 2/4 | ala ; . i - | , i an DIMENSIONS OF RUBBER-COVERED AND 
SS SS OR) Rak. : . ne a THERMOPLASTIC-COVERED CONDUCTORS 
ot $1 3 i 3} 1 1 ei at a 
——_—_ —_|—-|-—— ~ _|—— wee Sire Types RF-32, R, RH, RW TF, T, TW, RU**-RUF.RUW , 
8| 3 i i | 4) 13 AWG : : 
a . | ——— MOM Approx. Diem |Approx. Area Approx. Diem. Approx. Ares 
6; ¢}a14] ui] ale2le2le ine = aes — = 
ai og] apes} abi afte] 2] 2 2 ‘Serer sre ow ree santas 
3 ! } 1} 1} WW] 2 2 2 2} 2) 18 146 0167 | 106 | .0088 
2] ¢] Mb] MW) 2 2 2 23] 2) 23 16 158 sj — 0196 || 118 =| ~—.0109 
1; 2] thy] ta] 2 | Qh] 2] 2) 3 3 14. | 2/64in. 171 | 0230 | 131 | .0135— 
-- ——!- —|— - 14 | 3/64in. .204°| .0327° | | 
: fe) 1 14] 2 2 | 23) 2b) 3 3 3 12 2/64in. .188 | 0278 | 148 0172 
: = : : : a 4 : : 4 7 12 | 3/64in. .221° 0384°* | | 
} ; 10 242 0460 168 0224 
0000 1] 2 2} 3 3 > | 0) 3) 4 8 311 } 0760 | 228 0408 
a : or ~ - -| —\|——5—|— 
wolutalalialeielsia 2 a | uel ae | 
+ | | ; 2 ; | 
900. th] Mh] 2h) 3 | 3p) 4] 4 | 4h) 4 3 481 1817 401 | .1263 
330 | 11/3 | 3 | 343] 33] 4 | aydoatl 5 
a eB : at a ; he 2 513 2067 433 | .1473 
2 2 | 7) oes, 1 588 2715 | 508 2027 
| 4 3 i} #@ 43] 5 5 6 = = =... a = 
7 +) 3 | 33 Be. , 0 629 3107 | 549 | 2367 
ooo | 2 3} gst alatls 6 | 6 6 00 675 | .3578 595 | .2781 
00'2 pt att atl}s |s |6l6 000 727 4151 647 | 3288 
\) sol?) 34] 33) 4615 161616 0000 785 | 4840 | 705 | 3904 
800 | 2 3h | 4 44| 5 | 6 6 | —_ 250 868 5917 788 4877 
900 2 ata ts t-@ 6 AO bess) 300 | 933 6837 843 | 5581 
350 ' 985 7620 895 6291 
* Where « service run of conduit or electrical metallic tubing does not exceed 400 1.032 8365 942 6969 
30 feet in length and does not contain more than the equivalent of two quarter Sands 500 1.119 9834 1.029 8316 
—- = po ag insulated and one No. 4 bare conductors mey be installe 600 nee 1.233 } 1.1940 * 7 143 1.0261 
700 1.304 1.3355 1.214 1.1575 
NUMBER OF CONDUCTORS IN CONDUIT OR TUBING 750 1.339 1.4082 1.249 | 1.2952 
Lead-Covered Types RL and RHL-600 V.. pe ; poe : te ; a | : ae 
Number of Conductors in One Conduit or Tubing *The dimensions of Type RW wire. Also, these dimensions to be used for new work 
_ i aa in ponrrsaaggy peg “gag or tubing for combinations of wires not shown in table 4 
= ° ° 
Stee Single Conductor 2-Conductor 3-Conductor No 18 to No. 8, solid; No. 6 and larger, stranded. 
AWG b! Cabi Cabi 
MoM fp x —— —— —— DIMENSIONS OF LEAD-COVERED CONDUCTORS 
| } 
— $$ | 4 — —|— || | |— Types RL, RHL, and RUL 
| | 
ma) 9) 2) t]t 12 1 | 1 te] a) 1a) tal ad 
12 $4} 3 3) 1 1 | Th] tah 41) 9h) 152 } Single | Two | Three 
| Site Conductor | Conductor Conductor 
10} 3) ¢]1 1/1 Weide} ab} d | a 2] 2 wiinn |— © | 
8 $|1 1) 19) 1 HH 11S FF 1S I SS Dion. | awe Dun. | Aw | Diem. Fay 
J |] | | 4 —_ | — | — | —_ |— |_| |—_ es . Ins. | inches . Ins. | Inches . Ins 
6 wel ag] abd ae] ag] 2 | ob faa} oa) 3 3, ammamaihies! inicanel Gama + tt ee eee 
4 ;US MEL APPS |e | Vey Vy 3) 3) 3 14 28 | .062) 28x .47 115] .59| .273 
| ° e ° a © | ° 
37 2) 1d /1h)2 Jie] 2 B 3 | 14) 3) 3) 34 12 99 | (066, 31x 54 | .146| .62)| 301 
2]! B 1H} 2 71d) 2 | 2h) 3 | 1h) 3) 3h) 4 10 ‘35 | .096| 35x 59 | .180| 68 | .363 
ee 347] 2 | 34] 4 | 48 8 41 | 132) 41x .71 | .955] .82| 598 
O}1 |2 |2 | 2]2 | 2} | 3 13b]2]/4} 45 ~~ 6 | a9 waa “49x 86 | 369] .97| 738 
OO}1 |2 [2 | 2hyP2 73 | 3d) 4 | 2h 4) 445 4 ‘55 | .237| 54x .96 | .457) 1.08 | .916 
OOO J 1t/)2 | 2h) 2hey_2 | 3 | 34) 4 | 2h) 44) 44) 6 2 60 | .283, 61x 1.08 578| 1.21 | 1.146 
4/9$/2}/3 |2h/3 | 3414413)/51/6]6 ; “360| | : ; 
OOOO f ts | 2h) 25) 3 | 2a ho Ld 1 67 | .352) .70%1.23 | .756/ 1.38 | 1.49 
250 } 14) 2h) 3 | 3 ee 3|6|6 9 | 91 | 396] 741.32 | 859] 1.47 | 1.70 
me hectic ts tae | 34/6) 6 00 oy 454) .79x1.41 | .980) 1.57 | 1.94 
350 | 14 : 3} 34) 6 | 6 000 81 | 515) 841.52 | 1.123] 1.69 | 2.24 
= 4 3 13, ys | | mei 0000 '87 | .593| 901.64 | 1.309] 1.85 | 2.68 
| ro oo a ee a 250 98 | 154 2.02 | 3.20 
600 : 34 : 3 300 1.04 | .85 2.15 | 3.62 
700 | : me 350 | 1.10! .95 2.26 | 4.02 
eis 1S lasts | 400 | 1.14 | 1.02 2.40 | 4.52 
pn Hh , 44 ; 500 | 1.23 | 1.18 2.59 | 5.28 
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SANGAMO HEAVY DUTY TIME SWITCH 


Sangamo Heavy Duty Time Switches are 
specifically designed to meet the needs of 
industrial applications —a considerable extra 
margin of dependability is provided at only 
slightly higher cost. They are available for 
practically any conceivable industrial appli- 
cation from the simplest ‘‘on’’ and ‘“‘off” 
operation to complex schedules involving a 
number of operations daily. 


Sa «INDUSTRIAL 


For daily pre-heating: 


Lead pots for solder operations. 
Zinc for injection molding. 

Type metal in type foundries. 
Dies in plastic molding presses. 
Glue in woodworking shops. 
Tanks for galvanize dipping. 
Electric ovens and furnaces. 
Infra-red paint dryers. 
Electronic testing equipment. 
Soldering irons on assembly lines. 


SPRINGFIELD, ILLINOIS 





SANGAMO 


3 Automate Memay 


will often solve problems 
of daily sequence timing in 


INDUSTRIAL PROCESSES 


Wherever there is the possibility of repetitive 
electrical control functions being omitted or 
delayed due to human forgetfulness, the auto- 
matic memory of Sangamo Time Switches can 
be depended upon to perform such functions 
with absolute certainty. These switches are a 
real ‘‘find”’ for factory operations where power 
and lighting circuits are to be operated before 
the workshift begins, or after it ends. A few 
applications where Sangamo Time Switches 
can be used for automatic time control of 
industrial processes are listed below. 


APPLICATIONS 


For daily circuit control: 
Yard floodlights. 
Runway and hall lights. 
Electric factory signs. 
Pumps, compressors. 
Water softeners. 
Mixing equipment. 
Electric doors and gates. 
Air conditioning. 
Alarm systems. 
Exhaust fans. 
Electric valves. 
Two-level thermostats. 


SANGAMO ELECTRIC COMPANY 


Get the full story —write for Catalog No. 1010-A today. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . . 


. JULY, 1952 








11.1 DATA TABLES (Continued) 


COMBINATION OF CONDUCTORS 


Pe. Cent Area of Conduit or Tubing Occupied by 
Conductors 





Number of Conductors 
2 3 4 


siete 
Over 4 
Conductors (not lead covered) 
Lead-covered conductors 
For rewiring existing raceways for 
increased load where it is impracti 
cable to increase the size of the 
raceway due to structural conditions 


31 
30 


43 
40 


40 
38 


40 
35 





ALLOWABLE CURRENT-CARRYING CAPACITIES OF 
INSULATED CONDUCTORS IN AMPERES 
Not More Than Three Conductors in Raceway or Cable 


Based on Room Temperature of 30 C. 86 F.) 


DIMENSIONS OF CONDUIT OR TUBING 





Ares 
Square 
inches 


Internal 
Diameter 
Inches 


Pn | 
iameter 
Inches Inches 





| 

3 7.38 

! | 990 

12.72 
15.95 
20.00 
28.89 





ALLOWABLE CURRENT-CARRYING CAPACITIES OF 
INSULATED CONDUCTORS IN AMPERES 
Single Conductor in Free Air 
(Based on Room Temperature of 30 C. 86 F.) 





Size 
a 


Rubber 
Type R 


Type RW | 


Type RU 


Type RUW | 
142 


Peper 
Thermo- 
plastic 
Asbestos 
Type TA 
Var-Cam 
Type V 
Asbestos 
| Var-Cam 


105 
120 
135 
160 








320 


355 
385 
400 
410 
435 
1000} 455 
1250, 495 
1500, 520 





1750 
2000 


545 


560 


| 





190 
215 


Asbestos 
Var-Cam Asbestos 


255 
285 
310 
335 
380 


420 
460 
475 
490 
520 


590 
625 





235 


270 
300 
325 
360 
405 


455 
490 
500 
515 
555 


585 
645 
700 


| 


245 


| 


Impreg- 
neted 


115 
130 
145 
170 


200 
230 
265 


275 | 310 


315 
345 
390 
420 
470 
525 
560 
580 
600 


680 


785 


650 735 


665 


775 


840 


| 


| 


| 


380 
420 
450 
500 
545 
600 
620 
640 


730 


335 


Asbestos 


225 
250 
285 
340 





Rubber 
' Type R 
Type RW 
Type RU 
TypeRUW 
|_ (14-2 
Thermo-_ 
plastic 


Rubber 


95) 
125) 
145) 
170) 
195) 


195} 930) 
225} 265) 


165 


Thermo- 
plastic 
| Asi 


bs | 
Type V 


| Type TA Arcot 


ar-Cam Asbestos | bestos : 
| Type | Type A! Weather. 


Al 


| (14-8) | 


Type ues 8) Tyee 
AVL ¥ 





700 
135) 
155) 
180) 
ne 


945] 
285| 


85 


120 
160 
180 
210 
245 


285 


330 


40) 
50 
70 


125) 
170! 
195, 
225) 
noe 





305) 
355) 


45 
55 
75 
100 


135 
180 
210 
240 
280 


325 
370 


300 
350} 
400 
500 


600 
700 
750} 
800 
900 


1000 
1250 
1500 
1750 
2000 


250 


260} 310, 330 
__ 300] 360) 385) 
340) 405) 425} 
375| 445! 480) 
420| 505] 530) 
455| 545| 575] 
515) 620, 660) 


740) 
815} 
845 
880 
940 


730| 870 


780; 935 
890) 1065! 
980} 1175; 


1000 
1130) 
1260 


1070) 1280 
1155| 1385) 


1370 
1470 


385 
445) 


410) 
475) 


530! 
590! 
655 
710) 
815| 


|—-——_—_|--——_ 


430 
510 


~~ 495\ 
555 
610 
665) 
_765) 


855) 
940) 
980) 
1020} 


1005) 
1045 
1085} 
ree 
1165| 1240) 
1450 | 
1715 


Slow 


| Burning 


type 
$B 


905 
965 
1215 
1405 


CORRECTION FACTOR FOR ROOM TEMPERATURES 
OVER 30 C. 86 F. 





88 
82 
Be P 
67 


58 
35 





CORRECTION FACTOR FOR ROOM TEMPERATURES 
OVER 30 C. 86 F. 


| 
90 
85 


94| 
90! 
87} 
— 
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when you want a direct answer 


... to your direct current motor problems, look to your 

nearby Fairbanks-Morse Electric Motor Specialist. 
He is technically qualified to help you select the 

equipment exactly suited to your D.C. needs. 








the Fairbanks-Morse Seal are designed and built to 
your most rigid requirements. 
When you look for electric motors—for standard or 


unusual applications—always look for the Fairbanks- 
Whether you are interested in a D.C. or A.C. motor Morse Seal. For over 120 years it has stood for the 


... one ora thousand—one type and size, or a variety finest in manufacturing integrity to all industry. 
of types and sizes . . . you’ll find that motors carrying Fairbanks, Morse & Co., Chicago 5, Illinois. 


WITH ANOTHER 


FAIRBANKS-MORSE 


a name worth remembering when you want the best 
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HOME WATER SERVICE EQUIPMENT - RAIL CARS - FARM MACHINERY » MAGNETOS 





¥/1-O1/1 
v/ 1-9/1 
Ovr-Ol 





8/1t-03/1 
3/b-€/4 

v/1t-OL/L 
v/t-Ol/t 








hn AF 


Liisi SORTER SS OTT RRER TEES ume] ‘s@MOW 








31999/9 ‘su070y 

wane, ‘sdwng 

: dwing ‘sdwng 

yuey aBerojs jooy ‘sduing 
“wIRUNOY “WNIT BY [OOg ‘sdwng 
sauiyreyy Buryjiyy ‘sdwng 
492M PjOyasnozy ‘sdwng 
jong ‘sdwng 

UONI3jO1g 3414 ‘sdwng 

ba?) 218M Buyyuug ‘sduing 
“auug ‘sdwng 

‘ p2ay 42/109 ‘sdwng 

.  ydesboucyg * syudwnysuy jeprnew 


* pooy ‘siaxiyy 

ybn0qg ‘S191 

7 ne SUdKIVY 
*“Aspuney"sajbuey 

-unaueet 1 ‘221440 sauiyrey 
**Guyduers B Burjeas ‘22130 souryrey 
“Suyaeys Ps0ray '221jC sauryrey; 
“UOnPDIG ‘2210 saulppey 

* BuRndwos ‘22140 seule; 
--Suydeo YOO 'B21jO seulyrey 
WIIG ‘2214 suryreyy 
Burssaippyy '32143O sauprey 





. “Buippy oH saunpey 


sousypeyy 

Buea ote saunpey 
"O220U3) (100)4) SQuIyrIe~y 
-Buipues 400} 4 soupeyy 
loys Sw} ‘sayne) 

* Buipeo] asnoyase yy ‘S104 
U0}-¢ plese) ‘S104 
“UO}- 4 presmery '5S10,4 
““sapury 8 YS ‘S810H4 
“yoy sOpULICc) 


one -eaug Yrs UbIS ’ sayse,y 

dn B Ul-O€ Sunejnua, suey 

“Ut PBB Sunejnua, suey 

“UlrOL Bunejqua, suey 

[esepag suey 

Suyjia> suey 

vale *482Q) 9 32920g suey 
oo: Aspuney wears s10)0)x3 
arabe “a2unf ssopenxy 








"I ®/4-O8/ 4 
"|/08/t- “001/1\"" 


S2YIO]> ‘siaUdd 

WOOY ajQeyoy ‘suaiyipiwnpy 

1218 adAy yuey ‘siayeapy 

sdwng 382}4 

suswd)3 20ds ‘s19;80}4 

eres "W0BL 'B "Y-09 12d [105 ‘ss9y99}4 
"y ‘bs sad jaued ‘ss2ye2}4 

"' UDRYY SARAA yUdUeUUaY ‘s1D;0d,4 
"» saquiey> uebiCy ‘ss9ye2}-4 
ge och) Soper een *$1dy@3}4 

: "aty ‘ssayeap4 


INaWdINO3 G31V3H ATIVID3T4a 

















oj wolj 


Oj worj Oj wor 





sBmMOdSSIONY 








semodasions| meM 








apsawog 


\ 





0S31-0s9 
0SL-00S 





00€-001 


; 





jetasnpuy— )e1ssawwo 











verses ss Ayisuajuy yBbipy ‘Aunziayy ode a 
} 12d ‘sdusejays 

(#2uapisay) Arenyers s1y61pods 

“SMOPUIAA MOUS $346 1)OdS 

Ney Auorjeg 10 a6exs syy61jyods 

" yioog 4022/0144 Sy4bIOdS 


YW sad’ MOPUIAA MOUS ‘S109 
“"y sad ‘ase> mous ‘sIOPe 
‘Bune 4 1ensi, * 's10)991 

DIAOW "JOld ‘1032 

"Punog pue aaowy snsyewy ‘s0p 
* DIAO-: unajewry ‘s10;99) 
"o's SQUIYDeYy 30)S0% 
(jerdsopy) swooy Suneade 
y 12d (2poyjye> pjo>) Buiqny snouwny 
“(seanyxty Sunyos] jeins2wwo) saseuwn >) 
“dwie; sad ‘s nue paseyuy 
"y 19d ‘sjoOYyrs ‘s1y6IOO4 
“Yy 42d ‘abeys ‘youd ‘s1y6spooy 
""MOpUI A 'SIYbIPOO/4 


15 
laa ‘ysed ‘sds "200 
y 12d ‘sjooyss ‘syyS papiog 
y 42d ‘2601S Od ‘syy6 | papuog 
Sunuug ang 
syy6i7] Buipuey podny 
spoojy podiy 
IN3IWdINOI ONILHONM 





























aulyrey 40 a21AaQq ‘a2uqddyw 





VLVG GVO1 w3IMOd 


G3NNILNOD) SITGVL VIVE I'bt 


. JULY, 1952 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . . 


























‘ s0ssasdwios sO;OW ‘SORsIYAA 
DAICA Ay ‘SORSIU 
$53A19291 UOITJAT/9) 
Ainp-Anea}{ ig ||¢ws ‘suaiiG 
$53A1993yj BWO}, ‘OIPEY 
Sunywsues unajyewy ‘oipey 


‘swoop ‘sbuocd 


su972ng 

sabie} ‘si? 

""Ul-p 07 “Ul-B4g ‘syj2g 
(yreq ‘sdwey 


WOA-OLb)—swarshs abe) ‘siojerounuuy | 


peg 


‘sdwey “WF 0} -8% woz ‘siojediunUUYy | 
“MONNQIASIG) oipey ‘ssdyiduyy | 
aay ‘suey | 


Jie sej6ang ‘suuej\y 
""* “suOResUNWWO, POdIYy 

INIWdINOI ONITIVNOIS 

GNV SNOLLVIINNWWOD) 











OSL-0S3 


“My SI-b 








jeudsory Aey-x | 


40p0q 8 jeuaq—Aey- x 

Diy 8 Aing Aaeazy ‘siapja“ 

“Day AOdS Aing 14617 ‘S!2P/2M 
“Ul- | 2AOQYy ‘saajeA 

$897] MB “Ul-L ‘spinbiy B SEC) ‘S2ajer 
$wi2ysAS jeubis ‘ss@uuoysued | 
Buibury [jag ‘siauuojsues) 

jaueg Aiojyesoge] jooyss 


""DYUNg Ay WoOY ‘s10yeU07E, | 


Sunrenxg [ray ‘saube; 
"1aW bury] ‘sjoubey, 
"YoRINpu| ‘sareuiny 

Bu yejd0392)3 

"*@Snopy "Wy ‘s4207] 1004] 


aynadesayy Auuayieiq | 


Aiayeg ‘siabiey> 


SYIWYOISN V UL 
‘SU31dLL34 ‘SLINDVW 





Si-€ 
_S-3/t 


8/ 1-08/1 . 








0081-005 
ORS h ONE 





**Aspuney weays ‘siayse MA i 
~* ysigg ‘suaysemm || 


“S2YO]> ‘SIDYSeAA 
sree @besseyy ‘s10921Q1 A 


Ao} pe | 1] 


jeo> ‘sia 
Yi] UebiIC— ‘abe: 


Yl] &S2YHN_ ‘ates } 


"** 4OVOYW) JOQUO UIeYN> ‘26e;S 
apionrasuy B wleg *suvAeids 


rool ‘$12U3YOS 
apejg s0zey ‘ssauadieys 


elecoveves (doys HOA awopyy pueg *smes 


$1070/95 114424 




















| CCE“ SE 


OOS-OLt 


009-00€ 
00S +t-0001 
SLLL-OS 

00F L-Od3r 


00¥Z-099 
003+ OSP | 


7. 


‘**| OOS t-OE 


OSE L-OOE 
00S-09 
003 1-005 | 


$584 SB SHOWAD/Y 

“$884 OL s0VeA9)9 

opie uol-s s4oyeAay3 

a Le | uoj- Lt *$10}@A3/3 
suayeMquing 

1268) 8 B/S 219QHOY ‘SIU 
Ul-B/ b 99 B/ Lb AIQeHOY ‘syjUGg 
" * petu@WIWO’ ‘s12Uad—D 100q 
ayeatg ‘si2Uad_ 100g 

oe RBeqed) suUp) [*s0ds1q 
a areyy an | 


“(ad eee uy ‘si2UONIPUO) 

acs 8 [nbay “dua I) ne; Y ssossardwo> 
; eg et yn $420 2 
r re usta 

so" 31QeuOg wANse A ‘si2Ued)> 
sree Ul yINg wNNDeA ‘siaueas) 
$235152y yse>) 

*Burueay> 2jQeHO4 ‘s19MO1g 

- -suayeas qn] 2Hewnaug ‘S1aMO1Q 
uebiC) ‘siaMOIg 

wawdinby Buneazpy Wewojny 

‘ "$UI2}SAS Buluonipuos si 


UONNJOS Pare>!Payw ‘siazuodea 
es Poojeas % dnos ‘SHDUUe AA 
"238Id *siDUUe A 

“poo4 eu2yaje) "SIDUUE AA 

: “2ynOg ‘SIDUIE AA 

Uo4y 21jeM 

* "213943 SAO] 

- pyapues | y , peaig *$4d9S@O] 

: sOpOg B pea "s1921j4995 
“"" 4ayseoy 

; sobuey 

"at, @ siasnosy ‘s1assaid 

: anid *S1Og 

wo> ‘siaddog 

Sais 2/921 2/PPHD ‘SIJMD ‘IOP ‘SaxeIg 
$1048 |0313qg 

Sunery{ sped 

- Guygoueng jeuysnpuy sua 
Surjeauuy jenujsnpuy ‘suaAQ 
21g B peaig ‘su2am 

‘bunseoy y Buryeg * SU2AE) 
2240 ‘siayeyy 

= dog ‘sauiwse-= 

‘ Suipua sauryrey~ 
“e615 BW WaWeb!> ‘s1dj;y619 
Ung pue yyeapy ‘sdwe) 

“Q1JPM ‘suoay 

* Buriapjos * suo! 











. JULY, 1952 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . . 





Ohio plant avoids shutdowns with 


THE G-E LOAD-CENTER SYSTEM 
that provides reliable power 
for Gardner Board & Carton Co. 


30NO. KV A 

13 2KV/416 KV 
TRANSFORMER CON. 
NECTED TO UTHITY 
UNES 


$000 KV A 

4160 V/480 V 
TRANSFORMER TO STEP 
UP VOLTAGE OF Exist 
ING GENERATOR 


ii i 





| METAL-CLAD SWITCHGEAR | 














it Tl) 


STOCK PREPARATIONS 
UNIT SUBSTATION 
3000-KVA DOUBLE ENDED 


it Ht) 


STOCK PREPARATIONS 
UNIT SUBSTATION 
3000-KVA DOUBLE ENDED 


MACHINE UNIT SUB MACHINE UNIT SUB. 
$00 KV 1500 KVA 
RETA BOX PLANT 
UNIT SUBSTATION 
500 KVA 


CARTON PLANT 
UNIT SUBSTATION 
SOKVA 


(For other details, see photos 
and story on opposite page) 


Fi 
7S 
— 


G-E FACTORY-ASSEMBLED POWER EQUIPMENT IS EASY TO INSTALL. HERE MEN LOWER MAIN SWITCHGEAR SECTION INTO PLACE. 
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G-E load-center power system 





Like many other growing plants, the Gardner Board 
and Carton Co. found they needed more power. They 
realized, too, a pressing need for more protection 
against power-failure shutdown than they had with 
their old-type 480-volt distribution system. 

How they did it; With the help of General Electric 
engineers, Gardner completely replaced their old 480- 
volt system with a modern 4160-volt G-E load-center 
system. Compact, metal-enclosed unit substations now 
give them plenty of power—and plenty of protection 
against power shutdowns too. A secondary-selective 
system provides duplicate sources of power for sub- 
stations supplying the most vital plant loads. Metal- 
enclosure of all live parts—and modern breakers with 
plenty of interrupting capacity—give further protec- 
tion both for production and for plant personnel. 
Improv 2s Voltage—Saves Copper—Flexible for Future 
By taking high-voltage power directly to load centers, 
long secondary circuits are avoided, and plant voltage 
improved. The tons of extra copper that would have 
been required to expand the old 480-volt system were 
saved. And the plant electric system now has great 
flexibility for the future. Additional substations can 
be added easily, quickly, economically. Existing ones 
can be easily moved to follow load shifts. 

For further information on G-E engineered load 
centers, call on your local G-E sales representative, 
or write for GEA-3592, General Electric Company, 
Schenectady 5, N. Y. 


oe 


G-E “Project Co-ordination” praised by Chief Engineer 
“Many costly man-hours were saved for us by G-E over-all 
co-ordination,” says Arthur Harvey, Chief Engineer of Gardner 
Board and Carton Co. “From planning to final installation, 
G.E. co-ordinated all equipment and delivery details whereas 
Gardner men installed the equipment. The effect on our pro- 
duction during this period was negligible.” In photo above, 
Mr. Harvey discusses over-all plan submitted by General 
Electric with Mr. J. M. Popp, G-E sales engineer. A simple 
outline of this plan is shown in chart on opposite page. 


Compact Double-ended Load-Center Unit installed close to 
load. Ratings: 3000 kva, 4160/480 vy. Drawout breakers are 
easy to inspect, have plenty of interrupting capacity. Note 
G-E “Interlocked Armor” cables, which provide metal- 
enclosed circuits with lower material and installation costs. 


GENERAL @@ ELECTRIC 
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11.1 DATA TABLES (continueD) 
CONDUCTOR SIZES AND OVERCURRENT PROTECTION FOR MOTORS 
The values shown for running protection in Columns 5 and 6 must be 


modified & nameplate full load current velues are different. Conductor 
and 3 may be smaller for certain motors. Ws current Sons te Caees 8 end Cate ceanee Can entamectante antes motors marked t 
haves temperature rise not over 40 degrees 




















Maximum Alleubie Rating of Setting of Greed GC Cireult Protective Devices 
Code Letters With Code 





sizes shown in Columns ” 4 


‘With Code 





































































































With Code 
Letters Sinslephgve ond and squire! Letters Letters 
Single-phase cope © synchronous. Squirrel cage All motors. 
and squirrel Full voltage, resistor or and synchronous Code! letter 
cage and syn- reactor start ode oo 
For us. Full letters B to E inc. starting, C Without 
Running Protection voltage, resistor Auto-trensformer start- ae > B to e Code Letters 
of Motors and reactor ing, Code Fathers fo toR DC and 
Minimum size conductor starting, Code Without wound-rotor 
in rac letters F to R Without Code Code Letters motors 
Full For conductors in air oF ine. jers Squirrel cage 
load for other |i i Maxi Mazi Without Squirrel cage and syn- and synchronous, 
current see tables tand 2 tating setting of Code Letters chronous, auto-trans- auto-transformer 
tating non- adjustable Same as above. former starting, he starting, High 
of AWG end MCM adjustable protective reactance squirre! 
motor protective device cage. squirrel 
amperes Type R devices Both not more then cage 
30 amperes Both more 
fype T Type than 30 
RH Amperes Amperes amperes 
Col. No. 1 | 2 3 6 7 8 10 
1 4 14 2 1.25 15 15 15 15 
2 4 4 3 2.50 15 15 15 15 
3 4 4 a 3.75 15 15 15 15 
+ 4 14 6 5.0 15 15 15 15 
5 14 4 8 6.25 15 15 15 15 
6 4 14 8 7.50 20 15 15 15 
7 4 4 10 8.75 25 20 15 15 
8 14 14 10 10.0 25 20 20 15 
ao 4 4 12 11.25 30 25 20 15 
10 14 4 15 12.50 30 25 20 15 
"1 4 14 15 13.75 35 30 25 20 
12 14 4 15 15.00 40 30 25 20 
13 12 12 20 16.25 40 35 30 20 
4 12 12 17. 45 35 30 25 
15 12 12 20 18.75 45 4c 30 25 
16 12 12 20 20. 50 40 35 25 
7 10 10 25 21.25 60 45 35 30 
18 10 10 25 22.50 60 45 40 30 
19 10 10 25 23.75 60 50 40 30 
20 10 10 25 25.0 60 50 40 30 
22 10 10 30 27.50 70 60 45 35 
24 10 10 30 30, 80 60 50 40 
26 . 10 35 32.50 80 70 60 40 
— 8 10 35 35.00 90 70 60 45 
30 s 8 40 37.50 90 70 60 45 
32 ” 8 40 40.00 100 80 70 50 
34 6 ~ 45 42.50 110 90 70 60 
- 36 6 8 45 45.08 110 90 80 60 
38 6 6 50 47.50 125 100 80 60 
40 6 6 50 50. 125 100 80 60 
42 6 6 50 52.50 125 110 90 70 
44 6 6 55.0 125 110 90 70 
46 4 6 60 57.50 150 125 100 70 
46 a 6 60 60.0 150 125 100 80 
50 4 6 60 62.50 150 125 100 80 
___ 52 4 6 70 65.0 175 150 110 __ 80 x 
54 4 4 70 67.50 175 150 110 90 
56 4 4 70 70.00 175 150 120 90 
58 3 A 70 72.50 175 150 120 90 
oo 3 4 80 75.00 200 150 120 a 
62 3 a 80 77.50 200 175 125 100 
64 3 a 80 80. 200 175 150 100 
66 2 4 80 382.50 200 175 150 100 
_ 68 g a 90 85.00 295 175 150 110 __ 
70 2 3 90 87.50 225 175 150 110 
72 2 3 90 90.00 225 200 150 110 
74 2 3 90 92.50 225 200 150 125 
— = 2 3 100 95.00 250 200 175 125 
78 1 3 100 97.50 250 200 175 125 
80 1 3 100 100.00 sO 200 175 125 
82 1 2 110 102.50 50 225 175 125 
84 1 2 110 105.00 sO 225 175 150 
86 1 2 110 107.50 300 225 175 150 
88 1 2 110 110.00 300 225 200 150 
90 e 2 110 112.50 300 225 200 150 
a ° 2 125 115.00 300 250 200 150 
94 ° 1 125 117.50 300 250 200 150 
96 ° 1 125 120.00 300 250 200 150 
98 ° 1 125 122.50 300 250 200 150 
od 100 ° 1 125 125.00 300 250 200 150 
105 00 1 150 1 350 300 225 175 
110 08 oO 150 137.5 350 300 225 175 
115 00 oO 15¢@ 144.8 350 300 250 175 
120 000 oO 150 150.0 400 300 250 : 200 
125 000 00 175 156.5 400 350 250 200 
130 000 00 175 162.5 400 350 300 200 
135 0000 00 175 169.0 450 350 300 225 
140 0000 00 175 175.0 450 350 300 ceicesieeee 
145 0000 000 200 181.5 450 400 300 225 
150 0000 000 200 187.5 450 400 300 225 
155 0000 000 200 194.0 500 400 350 250 
160 250 000 200 200,0 500 400 350 —— oo 
165 250 0000 225 206. 500 450 350 250 
170 250 0000 225 213 500 450 350 300 
175 300 0000 225 219. 600 450 350 300 
___ 180 300 0000 225 225 600 450 400 300 : 
185 300 0000 250 231 600 500 400 300 
190 300 250 250 238. 600 500 400 300 
195 350 250 250 244 600 500 400 300 
200 350 250 250 250 600 500 400 300, 
210 400 300 250 263. 600 450 350 
220 400 300 300 275. 600 450 350 
230 soo 300 300 288 600 500 350 
240 soo 350 300 300 600 500 400 
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P&S WIRING DEVICES 


WIRE THE P&S. DESPARD WAY... 


EXPERIENCED 
ENGINEERING 


PRECISION 
MANUFACTURING 


ie 
Axis TT 
Sibe aa! 
heath A 
7 SSEEE ies 


CONSTANT 
TESTING 


Pes > 
| WIRING devices 
—_—_—— —— 


| SNe er ~* 
rt f=" 


Bosh Reale aes 
ay Fel b 
pase is | 


wn 


ELECTRICAL WHOLESALER 
DISTRIBUTION 


To be sure 
ORDER BY P&S 
for We \eelem, 10)"\:)5°3 


Write for 
a Catalog 


with the most modern, 
the smartest-appearing 
wiring devices on the 
market today ... 


7 
Here's How Jem 
J 
You Genefit = 
Fu 
® Combinations of two or , 0) : 
three compact, “specification” 
type P&S-Despard devices can 
be assembled under a single 
gang wall plate. You save on 
boxes — and on multi-gang 
wall plates. 


® Practically any desired combination can be made up right 
on the job from a small stock of standard catalog numbers — 
no long waits for special combinations or special plates. 


@ P&S-Despard interchangeability makes it possible to give 
prompt service with a relatively small inventory — quicker 
turnover of your investment. 


@ The P&S-Despard Line gives you something to SELL — not 
just switches and outlets — but smart-appearing, compact com- 
binations — modern, adequate wiring that looks good and 
is good. 

@ The P&S-Despard Line is not cheap — BUT IT IS ECONOM- 
ICAL. You can install quality, “specification” type devices — 
T-rated switches, double grip outlets — for only a few cents 
more, due to the savings on boxes and wall plates. Where low 
cost is the prime consideration, use residential type switches 
(1391 Line). You'll find a one-gang installation of two 1391 
switches will cost less than a two-gang installation using com- 
petitively priced strap type switches — and you'll have a better 
looking job. 


Why Not Investigate the Possibilities of Wiring 
the P&S-Despard Way? 








Assemble combinations 
quick-as-a-flash with the 
new Camstrap 


& 
@ OPEN CAM 


=F 


- 


CLOSE CAM 


Write Dept. M. for 
complete information. 


PASS & SEYMOUR, INC. 


SOLVAY STATION ° 


SYRACUSE 9, NEW YORK 


THE BEST COSTS LESS in the long run 
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DEPEND y 
ON 


The Leader line of fine lighting fixtures is constantly being 
expanded to meet new needs in industry, business and a 
wide variety of other fields. Leader fixtures . . . whether 
they are long-established favorites or sparkling newcomers 

. offer the latest in styling, precision engineering, and 
finest quality construction, together with outstanding ease 
of installation and servicing. Electrical contractors every- 
where know they can depend on Leader to furnish the right 
light for every need. 


The DIFFUSER UNIT 
The STRATOLINER 


IUOP-240 | UCOP-240 


Leader's STRATOLINER offers everything desired Leader's new DIFFUSER unit has the same sturdy 
in a heavy-duty, all-steel industrial fluorescent fix- construction as the “Stratoliner,” except that the 
ture. Durable, strongly built, neat in appearance, DIFFUSER provides a 7% indirect lighting com- 
easily serviced, Models for 2, 3 or 4 40-watt lamps ponent. This is desirable in many industrial instal- 
or 2 85-watt.lamps, in open or closed lations, to modify the contrast between brightly 
end styles. Choice of high-gloss baked lighted work areas and dark upper areas. Available 
enamel or porcelain enamel reflectors for 2 or 3 40-watt lamps in open end style. Reflector 
(RLM approved.) in choice of high-gloss baked enamel or porcelain 
enamel 


LEADER INCANDESCENT UNITS 
New Leader incandescent units are available in a 
: number of styles, for use with 150 to 500 watt 


lamps.. 











Type 1S0—Standard Dome Type ISA—Symmetrical Angle 


Type ISD—Ssandard Dome—best for general lighting 
where both horizontal and vertical surfaces are to be 
lighted, such as workbenches, assembly lines, etc 
Type IDB — Deep Boul — ideal for machine shops, 
shipping or receiving departments, assembly lines 

ine Cbcdiens deed Type 1EA—Elliptical Angle print shops MULTIPLE FLOODLIGHTS 


Type IGS — Glass-Steel Diffuser — for use wherever CL-700 ASSEMBLY 

softer light without sharp reflections is desired. Globe one — sea perking, lot 

ig ing, Outdoor dis ays, indus 
of smooth finish, high grade opal glass trial protective floodlighting, 

home sports area lighting, etc 
oo / ij = > > ® 
Type ISA—Symmetrical Angle—to supplement gen Leader multiple floodlights are 
Type 10B--tteh Bev Unie eral lighting or for extra illumination on vertical efficient and flexible. 2 to 5 flood- 
ae Stee! Diffuse Cay wa surfaces lights fit cast aluminum junction 
yee 1% eee-aree wrvwsee box, mounted on pole fitter. Spe- 
Type 1&A—EF/i:ptical Angle—for wide angle horizon- cial silicone gasket for long life 


tal } and dependable all-weather per 
tal and vertical illumination formance. For 300 or $00 watt 


Type IMB — High Bay Unit —for higher mounting — Mey be vsed with 
} wy heights, such as in warehouse aisles, foundries, etc STATION MASTER, at right 











RECESSED TROFFERLITES The OFFICER 


Leader TROFFERLITES furnish an exceptionally fine America's finest fluorescent fixture! Leader's OFFICER 
system of fluorescent lighting, whether used singly or in provides distinctive lighting for offices, stores, banks, 
continuous rows. Available in louvereg, open, baffled schools, libraries. Steel channel, deep drawn end caps, 
or glass enclosed styles (or with various types of spe- side panels in choice of steel or translucent plastic. Plas- 
cialized lenses including Leader's new plastic lens*, flat tic louver** in choice of 45° or 31° shielding angle. 
or curved Holophane Controlenst, etc.) Complete Swings down from left or right for maximum ease of 
range of lengths, from 24” to 96", in 12” or 24” width, servicing. Available for 2, 3 org4 lamps, either 40-watt 
in regular (7%%") or shallow (6”) depth, for from 1 or Slimline in 48”, 72” or 96” length. May be mounted 
to 8 lamps singly or in continuous rows, either direct to ceiling 
or suspended. 
*Pat. Pend i I lopt 


**Made under Pat. No. 2566817 





The SKYLIGHTER 


i a, : 
SK-48-496 PTE Series 
“a 


Outstanding for store lighting! Leader's PTE Series has 
Reader's. new SKYLIGHTER is the answer to the de been expressly designed to provide economical and efh- 
d 3 r . 
cient store lighting. Installation of these fixtures en- 
mand for more light and better light. These distinctive h th s . iar ¥ ; ae 
neces the appear > of displays and counters 
new surface mounted fixtures provide floods of glareless er a nei 4 — 
light May be used singly, or mounted end to end or makes store interiors more inviting and attractive to 
ee petite 4 Side pane ce nbe d Pp 
side by side, to form a variety of striking illumination posaaitciecn rs ide ri — of aa — are 
: ~ . ies ; 
patterns, or to provide a complete ceiling of light. 40° OF Cea panes tyne pas oe *. cB we 
x 40° plastic louver** or choice of various types of —— —_ — lens*, or — pes with 40 
. eo ’ ) > F > - q *r 40- 
plastic diffusion inserts. Available in sizes from 2’ x 2 x 40° shielding. For 2, 3 or 4 lamps, either 40-watt or 


2 ” 99" « of a 7 
‘od ae! Slimline in 48”, 72” or 96” length. 
** Made ler Pat. No. 2566817 








*Pat. Pend. **Made under Pat. No. 2566817 








The STATION MASTER 


Leader's STATION MASTER, for service station 
island lighting, delivers high intensity of light without 
glare. Puts light where it is needed — where the sale is 
made and service rendered. Rugged weather-proof con- 
struction throughout. Available in lengths from 4 ft. 
to 20 ft., with continuous one-piece channel. Sliding 
pole fitter adjustable to any pole spacing. 


Provision for floodlight mounting 4' from each end and in 
center of fixture. Use multiple lights, shown at left, or single 
floodlight. 


Sold and installed by the better electrical wholesalers and contractors 


Vy’ LEADER ELECTRIC COMPANY 
(4444; 3500 North Kedzie Avenue + Chicago 18, Illinois 





Leader Electric—Western: 800 One Hundredth Avenue, Oakland 3, Califernia 
Campbell-Leader, Ltd.: Brantford, Ontario, Canada 











11.1 DATA TABLES (Continued) 


ISOLATION BY ELEVATION 


Distance of Live Parts Above the Floor or Other 
Working Surface 





Minimum Vertical Clearance 
of Un 





guarded a ~ 

Voltage Between Phases Feet inches 
600 8 0 
2300 8 1?) 
6600 8 i?) 
11000 9 oO 
22000 9 3 
33000 9 6 
44000 9 10 
66000 10 5 
88000 11 0 
110000 11 7 
132000 12 2 





MAXIMUM NUMBER OF CONDUCTORS IN BOXES 


Deep Boxes 


Box Dimensions Maximum Number ¢ Conductors 


Trade Size No. 14 No, 12 lo. 10 No. 8 
1-1/2 x 3-1/4 octagonal. . .. 5 5 4 .?) 
1-1/2 x 4 octagonal ches 8 7 6 5 
1-1/2 x 4 square can - 9 7 5 
1-1/2 x 4-11 16 square. to “a 12 10 8 
2-1/8 x 4-11/16 square..... 20 16 12 10 
2x 1-3/4 x 2-3/4 ; 5 4 4 
2-1/2 x 1-3/4 x 2-3/4 6 6 5 
3 x 1-3/4 x 2-3/4..... 7 7 6 


Shallow Boxes of Less Than 1'»" Depth 
Box Dimensions Maximum Number of Conductors 














Trade Size No. 14 No. 12 No. 10 
3-1/4 4 4 3 
4 6 6 4 
4-11/16 8 6 6 
Combinations 
Sixe of Conductor Free Space Within Box For Each Conductor 
No. 14 2. cubic inches 
No. 12 2.25 cubic inches 
No. 10 2.5 cubic inches 
No. 8 3. cubic inches 
FULL-LOAD CURRENT* 
Direct-Conent Motors 
HP 115V | 230V | 550V 
hy 4.6 2.3 | 
% 6.6 | 3.3 1.4 
1 8.6 4.3 1.8 
1% | 12.6 6.3 2.6 
2 16.4 8.2 | 3.4 
3 24. 12. 5.0 
5 40 | 20. 8.3 
14 58 29. 12.0 
10 76. | 38 16.0 
15 112 | 56 | 23.0 
20 148 74 31. 
25 184 92 38. 
30 220 | 110 46. 
40 292 146 | 61 
50 360 180 75 
60 430 | = 15 90 
75 536 | 968 | 444 
100 


355 148. 





* These values for full-loed current are average for all speeds. 
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WORKING SPACE 
Minimum Clear Space Adjacent to Live Parts 





Minimum Horizental Clearance 
of Parts 
Voltage Between Phases Feet 





8 





























2300 3 3 
6600 3 6 
11000 3 6 
22000 3 9 
33000 4 ° 
44000 4 4 
66000 4 1 
88000 5 6 
110000 6 1 
132000 6 8 
FULL-LOAD CURRENT* 
Single-Phase A-C Motors 
HP | 115V 230V 40V 
1/6 | 3.2 1.6 
4% | 46 2.3 
% 7.4 3.7 
34 10.2 5.1 
1 | 13. 6.5 
1% 18.4 | 9.2 
2 24. 12. 
3 34. 17. 
5 56. | gg. 
1% | 80. j 40. . 
10 100. | 50. 26. 
FULL-LOAD CURRENT* 
Three-Phase A-C. Motors 
Induction Type S onous Type 
Squirrel-Cage and Wound Rotor nity Power Facto 
Amperes Amperes 





HP 110V 220V 440V S50V 2300V 220V 440V S550V 2300V 

















“% 4 2 1 s— — — — 
%4 5.6 28 #14 11— — — 
_1 7 35 18 14— —- - 
1144 10 5 25 20 — — — 
2 13 65 33 %— — 
3 — 9 45 4—_— 

5 — 15 7.5 6—_—_——-—-— — — 
m4 — 22 11 9 —_ — —_ -— 
SS SF SS 
15 — 0 0 6 — —— — — 
20 — 52 6H I —— 
25 — _ 6 =32 % 7 54 27 22 5.4 
~30 — 3 39 #231 85 65 33 2% 65 
40 — 104 52 41 105 86 43 35 8 
50 — 125 63 50 13 108 54 44 10 
“60 —— 150 75 60 16 128 64 51 12 
75 — 185 93 74 #19 161 81 65 15 
100 —— 246 123 98 25 211 106 85 20° 
125 —- 310 155 124 31 264 132 106 25 
150 — 360 180 144 37 — 158 127 30 
200 — 480 240 192 49 — 210 168 40 





For full-load currents of 208 and 200 volt motors, increase the corresponding 

220-volt motor full-load current by 6 and 10 per cent, respectively. 
* These values of full-load current are for motors running at reeds usual for belted 

-motors and motors with normal torque characteristics. Motors built for especially = 
SOR ae eae SE Se a Se case the 
current rating shou 

t For 90 and 80 per cent P. F.the above figure should be multiplied by 1. 1 and 
1.25 respectively. 
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It’s 


AMERICA’S 


MOST COMPLETE SHOPPING CENTER 


Owner: Jordan Marsh Co., Boston, Mass. 
Designed by: George L. Ely 

Architects: Ketchum, Gina & Sharp 
Consulting Architects: Anderson & Beckwith 
Contractor: C. B. H. Macomber Co. 


and another 
CENTRAL CONDUIT 


installation 


For years architects and merchandisers have been talking 
about Shoppers’ World in Framingham, Mass.—the project 
that started the whole regional shopping center movement. 
With 44 stores and parking for 6000 cars, it’s the newest, 
most refreshing note in American merchandising. 





Outstandingly modern in architectural design, Shoppers’ 
World is also outstanding for its well planned electrical 
design. Like so many other projects where the closest 
attention is given to every electrical detail, Spang Centra! 
Conduit was selected to protect all the circuits. 


It's one more —— of the faith that prominent con- 


tractors, architects and owners place in the truly dependable, 
quality-controlled conduit—Spang Conduit. 


You, too, will find it pays to use these better conduits a 
Spang—‘‘Cenlaco,"’ ‘‘Central White,’’ ‘‘Central Black’’ 
and “‘Central EMT."" You'll like the consistent high quality 
and the faster threading, cutting and bending. 


| celeapedindhs CRALFANT 


of The National Supply Company 
GENERAL SALES OFFICE 
PITTSBURGH 30, PA 
eli ita. and Sole Repr 
in Principal Cit 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . JULY, 1952 














vertisers Product Index 


ELECTRICAL 


CONSTRUCTION 


& MAINTENANCE JULY, 1952 


The listings under major product headings are of manufacturers 
advertising those products in this issue in sufficient detail to be of value 
to specifiers or users of those products. 


It is recommended that manufacturers’ advertisements listed under 
each product heading be referred to in order to get complete information. 


Appliances, gong Sporeties S & f.ccessories 
Adam E ectr ( I 196 
Fl od 
Graybar Elect 
We rahe 


Armored Cable 
lifton Conduit Co _- 
ble & | Erect 
ul ¢ I 
(Construction M iterials Dept.) 
ourtn o 
¢ Company, Inc 
Products ¢ orp 
le & Cable Co., Inc 
Westinghouse Electric Supply Co 


i 


Bus, ey and Duc? S Sysi 


Produc orp 

Gener lec. Co 
5. 165, 166 167, 168 
(Pittsburgh) 


4 


Conde, Non- Metallic 
v7 & Tool Co., Inc 
ric Company, Inc 


Circuit Breakers 
Appleton I 
BuliDox | Prod 
Cr Se Hin Is ¢ 
Cutler-Ha 
Federal 


I 
il E 


Conduit, Flexible 
lifton nk 

( olun wh 

Eastern 7 


General | 


rials Dept.) 
; 1 ( ver. 182. 183 
bar Elect ae 

National Elec duct wp 10S, Ww 7 


Conduit, Rigid 
Clifton Conduit 
General Elec. Co ns tion iterials Dept.) 


Graybar Electric 
National Elec 
Pittsburgh Sta 





Conduit, Raceway Fittings & Accessories, Hangers, 


Racks, Etc. 
Blackhawk Industries 
Briegel Method Tool Co 
Crouse-Hinds Co 
Efficiency Electric and Mfg. Co 
Electrical Fittings Corp 
Fullman Manufacturing Co 
Gedney Elec. Co 
General Elec. Co. (Construction Materials Dept.) 

Fourth Cover, 182 

Graybar Electric Company, Inc 
Hope Electrical Prod. Co., Inc 
Keystone Mfg. Co 
Killark Elec. Mfg. Co 
M & W Electric Mfg. Co., Inc 
Midwest Elec. Mfg. Co 
Minerallac Electric Co 
National Elec. Products Corp 
O.Z. Electrical Mfg. Co., Inc 
Paine Co., The 
Pittsburgh Standard Conduit Co 
Pyle-National Co., The 
Rakit Corp 
Rawlplug Co., Inc., The 
Russell & Stoll Co., Inc 
Simplet Elec. Co 
Steel City Electric Co 
Thomas & Betts Co., The 
Tomic Sales & Engineering Co 
Truscon Steel Co 
Unistrut Products Co 
Wagner Malleable Products Co 
Westinghouse Electric Supply Co 


Electric Metallic Tubing 
Clifton Conduit Co., Inc 
Columbia Cable & Electric Corp 
Graybar Electric Company, Inc 
National Elec. Products Corp 205, 206, 
Pittsburgh Standard Conduit Co 


Republic Steel Corp 30, 


Spang Chalfant (Div. of The National Supply Co.) 
Triangle Conduit & Cable Co., Inc 
Westinghouse Electric Supply Co 


Fans, Ventilators, Blowers and Coolers 
Buffalo Forge Co 
Chelsea Fan & Blower Co., Inc 
Graybar Electric Company, Inc 
lig Elec. Ventilating Co 
Westinghouse Electric Supply Co 


Fuses 
Bussmann Mfg. Co 
General Elec. Co. (Construction Materials Dept.) 
Fourth Cover 
Graybar Electric Company, Inc 
Jefferson Electric Co 
Leviton Mfg. Co 
Monarch Fuse Co 
Royal Elec. Co., Inc 
Westinghouse Electric Supply Co 


Instruments, Testing 
General Elec. Co. (Apparatus Dept.) 
econd Cover 
Graybar Electric Company, Inc 
Ideal Industries, Inc 
Potter & Rayfield, Inc 
Sticht Co., Inc., Herman H 
Weston Electrical Instrument Corp 
Westinghouse Electric Supply Co 


Insulating Materials, Varnishes, Tapes, Etc, 
Bishop Manufacturing Corp 
Boston Woven Hose & Rubber Co 
Dow Corning Corp 
Graybar Electric Company, Inc 
Irvington Varnish & Insulator Co 
Jenkins Bros 


204 


40 
199 


264 


207, 2 





PUNCH PRESS OPERATION 
GREATLY IMPROVED WITH 


OTHER STERLING ELECTRIC POWER DRIVES: 
NG SPEED-TROL (VARIABLE SPEED) MOTORS 


® STERLING KLOSD AND KLOSD-TITE (NORMAL SPEED) MOTORS 
DRIP-PROOF * SPLASH-PROOF * TOTALLY ENCLOSED 


70 ILLUSTRATIONS showing 
how Srerling Electric Power 
Drives reduce production costs 
Write for Bulletin No. D-126 


STERLING SLO-SPEED! 


Because Slo-Speed geared motors give us the 
best low speed required for our punch presses, 
we can use a much lareer drive sheave than 1s 
possthle with a standard motor, thereby gain- 
ing much more belt traction with subsequent 
longer belt life, reports Mr. H. Berry, Assistant 
Manager of Manufacturing at The Thomas & 
Betts Company of Elizabeth, New Jersey. We 
have used Slo-Speeds for years and have yet 
to replace any worn or broken parts. 


STERLING SLO-SPEED GIVES YOU 
THE ONE BEST LOW SPEED AND 


gives uninterrupted service—carries 
heavy overhung loads—provides versa- 
tile mounting and flexibility in arrange- 
ment of machinery—saves valuable 
space—provides greater safety—costs less 
to install and use. An indispensable 
source of low speed power for: 
Agitators Dryers Presses 
Blenders Feeders Pumps 
Blowers Kilns Screens 
Conveyors Mills Tumblers 
Cookers Mixers Etc., etc. 


OUTSTANDING FEATURES: 


Simplified gear system—balanced design 
— compact — rugged — highly efficient 
—abundant lubrication—low output 
shaft — positive oil seals —Herringbone 
Rotor—protected—streamlined—direct 
through ventilation —quiet operation — 
AGMA speeds — extremely long life 
—every unit will operate in any position. 


ELECTRIC 








TERLIN G ‘iors 


Plants: New York City 51; Van Wert, Ohio; Los Angeles 22; Hamilton, Canada; Santiago, Chile. 


Offices and distributors in all principal cities. 
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Okonite Co., The 
Van Cleef Bros., Inc 
Westinghouse Electric Supply Co 


Lighting Equipment and Lamps 


Appleton Electric Co 
Austin Co., The M. B 
Benjamin Elec. Mfg. Co 
Certified Ballast Mfrs 
Certified Fluorescent Starter Mfrs 
Corning Glass Works 
Curtis Lighting, Inc 
Day-Brite Lighting, Inc 
Flexa Steel Prods., Inc 
Garden City Plating & Mfg. Co 
General Elec. Co. (Apparatus Dept.) 
Second Cover, 152, 153, 184, 
General Elec. Co. (Construction Materials Dept.) 
Fourth Cover, 182, 183, 2 
General Elec. Co. (Lamp Dept.) 
Graybar Electric Company, Inc 
Great Northern Mfg. Corp 
Guth Co., The Edwin fF 
Holophane Co., Inc 
Jackson Electrical Co 
Jefferson Electric Co 
Joleco Corp 
Jones Metal Prod. Co 
Kayline Co., The 
Leader Electric Co 
Litecontrol Corp 
Lightolier 
McGill Mfg. Co., Inc 
Metalcraft Prod. Co., Inc 
Mitchell Mfg. Co 
Multi Elec. Mfg. Co., Inc 
Pyle-National Co., The 
Quadrangle Mfg. Cc 
RLM Standards Institute, Inc 
Rohm & Haas Co 
Silvray Lighting Inc 
Smitheraft Lighting Div 
Sola Electric Co 
Steber Mfg. Co 
Sylvania Electric Products, Inc 279, 304, 316, 
Unistrut Products Co 2 
Wakefield Brass Co., The F. W 
Westinghouse Elec. Corp. (Lighting Div.) 
Westinghouse Electric Supply Co 
Wheeler Reflector Co 
Wiley, Inc., R. & W 


Lighting, Outdoor 


Appleton Electric Co 

Austin Co., The M. B 
Benjamin Elec. Mfg. Co 
Blackhawk Industries 
Crouse-Hinds Co 

Graybar Electric Company, Inc 
Great Northern Mfg. Corp 
Jackson Electrical Co 

Jones Metal Prod. Co., The 
Philadelphia Elec'l & Mfg. Co 
Pyle National Co., The 
Quadrangle Mfg. Co 

Revere Elec. Mfg. Co 

Steber Mfg. Co 

Westinghouse Electric Supply Co 


Motors, Motor-Driven Apparatus, Generators 


Allis-Chalmers Mfg. Co 10, 11, 12, 13, 14, 15, 

Baldor Elec. Co 

Century Electric Co 

Electric Products Co., The 

Fairbanks, Morse & Co 

Graybar Electric Company, Inc 

Hoover Co., The 

Kohler Co 

Sterling Electric Motors 

Wagner Elec. Corp 

Westinghouse Electric Corp. (Pittsburgh) 
174, 17 


Westinghouse Electric Supply Co 


Motors, Generator Parts & Accessories 


Alter Co., Harry 

Arrow-Hart & Hegeman Elec. Co The 190, 191, 2 
Complete Reading Elec. Co., The 

Dow Corning Corp 

Graybar Electric Company, Inc 

Irvington Varnish & Insulator Co 

Kirkwood Carbon Co 

Kirkwood Commutator Co 

Martindale Elec. Co 

Potter & Rayfield, Inc 

Wagner Elec. Corp ; ? 
Westinghouse Electric Supply 181 


Motor Control Apparatus 


Allen-Bradley Co ey 291, 292 
Allis-Chalmers Mfg. Co 10, 11, 12, 13, 14, 15, 16 
Appleton Electric Co mee se 
Arrow-Hart & Hegeman Elec The 190, 191, 241, 242 
Automatic Switch Co 261 








Clark Canteens | Co., The 
Crouse-Hinds C 
Federal Electric. Products Co. 
Graybar Electric Company, Inc 
Russell & Stoll Co., Inc. .. 
Trumbull Dept. General Elec. Co 
5, 165, 166, 167, 168, 169, 170, 171 
Westinghouse Elec. Corp. (Pittsburgh) 
174 


Westinghouse Electric Supply Co 


Non-Metallic Sheathed Cable 
Columbia Cable & Electric Corp 
Eastern Tube & Tool Co., Inc. 
Graybar Electric Company, Inc 
Paranite Wire & Cable Div., Essex Wire Corp 
Triangle Conduit & Cable Co., Inc 
Westinghouse Electric Supply Co 


Outdoor Wire, Cable & Accessories 
American Steel & Wire Div., U.S. Steel Co 
Anaconda Wire & Cable Co 
Blackhawk Industries 
Burndy Engineering Co 
Copperweld Steel Co 
Crescent Ins. Wire & Cable Co 
G & W Elec. Specialty Co 
General Cable Corp ua 
Graybar Electric Company, Inc. 

Hope Electrical Prod. Co., Inc. . 

Okonite Co., The ° 

Paranite Wire & Cc able Div., Essex Wire Corp 
Phelps Dodge Copper Prod. Corp 

Porcelain Products, Inc. 

Simplex Wire & Cable Co 

Triangle Conduit & Cable Co.. Inc 
Westinghouse Electric Supply Co 


Outlet Boxes, Metal 
All-Steel Equipment Inc 
Appleton Electric Co 
Fullman Manufacturing Co 
General Electric Co. (Construction Materials Dept.) 
ourth Cover, 182, 
Graybar Electric Company, Inc 
Hope Electrical Prod. Co., Inc 
O.Z. Electrical Mfg. Co., Inc 
Steel City Electric Co 
Westinghouse Electric Supply Co 


Panelboards, Switchboards, Switchgear & 


Accessories 
Adam Elec. Co., Frank 
Allen-Bradley Co. we 
Appleton Electric Co. .. 
BullDog Elec. Prod. Co 
Clark Controller Co., The 
Cutler-Hammer, Inc. . 
Federal Electric Products Co 
General Elec. Co. (Apparatus Dept.) 
Second Cover. 
General Switch Corp. ie 
Geager. Electric Company, Inc 


Circuit Breaker Co 38, 39, 212, 


Murray Mfg. Corp 

Russell & Stoll Co., Inc. . 

Square D Company .. 

Trumbull Dept. General Electric Co 
165, 166, 167, 168, 169, 170, 171, 

Westinghouse Electric doh Co. 


Porcelain Knobs, Insulators, when Cleats, 
Outlet Boxes, etc. 
Blackhawk Industries 
Efficiency Electric and Mfg. Co. 
Graybar Electric Company. Inc 
Illinois Electric Porcelain Co 
M & W Electric Mfg. Co., Inc 
Porcelain Products, Inc. . 
Westinghouse Electric Supply Co 


Rectifiers, Converters 
Allis-Chalmers Mfg. Co 
Electric Products Co., The 
Graybar Electric Company, Inc 
Henry Electric Co. 
Opad-Green Co. 
Westinghouse Electric Supply Co 


Raceways, Underfloor 
General Elec. Co. (Construction Materials Dept.) 


175, 176, 177, 178, 


68 
213 
1 


° ; 4 
. Third Cover 


172 
181 


Fourth Cover, 182, 183, 2 


Graybar Electric Company, Inc 


National Elec. Products Corp 205, 206, 207, 2 


Westinghouse Electric Supply Co 
Service Entrance Equipment and Ausmetetion 


Adam Elec. Co., Frank 196, 
= 


Blackhawk Industries 

Code Electric Products Corp., The 
General Switch Corp 

Graybar Electric Company, Inc 
M & W Electric Mfg. Co., Inc 
Murray Mfg. Corp — 
Porcelain Products, Inc. . . 
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BENJAMIN WMagui j lp Systems Excel! 


that’s why Overall Lighting Costs are LOWER! 


Because Benjamin “Magna-Flo” Systems excel by 
every Quality Standard—lighting, electrical and con- 
structional—they can provide high illumination levels 
at low overall lighting cost. Such cost involves more 
than the original price of the units. Overall lighting 
cost also includes the costs of installation, operation, 


maintenance and replacement. Add them all up and 
see why vou re ahead with” Magna-Flo” Systems (in- 
dividual unit or continuous line)— because “Magna- 
Flo” excels by ALL QUALITY STANDARDS! 


This chart gives some of the important reasons why: 


“MAGNA-FLO” CUTS | 


INSTALLATION COST 


“MAGNA-FLO” CUTS | 


MAINTENANCE COST 


“MAGNA-FLO” CUTS 
OPERATION COST 


“MAGNA-FLO” CUTS 
REPLACEMENT COST 





wide variety of knockouts facilitate 
wire entrances into unit 


complete line of sliding hangers. 


single, rugged channel coupling for 
continuous mounting 


", FREE Bulletin 


Porcelain Enamel reflecting surface 
is easy to keep clean with soap and 
water 
exclusive “Springlox’’ lampholders 
make possible “quick-in, quick-out’ 


lamp maintenance. 


Speedy, exclusive “lL ok-Latch” reflec- 
tor fasteners. 


4D-5705 brings you complete specifica- 


tions on Benjamin “‘Magna-Flo”’ Lighting Systems—famous 
for “Task-Matched” Lighting Installations. 
Benjamin Electric Mfg. Co., Dept. H, Des Plaines, lil. 


made for efficient utilization of high 
light output T12 Slimline lamps 
high power-factor 
ballasts for continuc 


cient operation 


ETI approved 
ly-cool, effi 


high reflection factor remains con 
stant because genuine Porcelain 
Enameled reflector does not discolor 


or become dull with age. 





famous Benjamin “‘built-like-a-battle 


ship’? construction of heavy gauge 
cel 


rigid channels and reflec 


e with 
stand toughest industrial vibration. 


tors 


96” reflectors are 
tions, kept perfectly aligned by post- 
tive alignment clips. 


made in two sec- 
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TRUMBULL 


yam | 


HCI INTERIOR 


ELECTRIC 


TYPE A STYLE HCI 
FRONT OPERATED 


TYPE A STYLE A 


Enclosed Safety Switches e Enclosed Circuit 
Breakers @ Service Entrance Switches ¢ 
Trumbullite Load Centers e Motor Control 
Equipment e Open Knife Switches e Fuse 
Holders e Lugs and Connectors © Panel- 
boards e Switchboards e Control Centers e 
Flex-A-Power Bus Bar Distribution Systems. 


Enclosed SAFETY SWITCHES 


Trumbull Enclosed Safety Switches for industrial and service 
entrance work provide positive disconnecting means and operator 
safety. A variety of NEMA enclosures are available for most 
ratings. Available 30 to 1200 amperes as detailed below in 2-, 3-, 
and 4 pole units. Three lines meet all service requirements. 


HEAVY DUTY SWITCHES 


Trumbull Type A, Style HCI (High Capacity 

Interrupter) front operated, is a new 

heavy duty safety switch that features 
pole units that are self-contained switches and utilize the mag- 
netic repulsion principle of are quenching which prevents the 
yitting of contacts and results in long switch life. Front operation, 
ent fusing and positive ON and OFF action make the HCI 
today’s best switch buy. Supplied in ratings 30 to 100 amperes, 
2 and 8 pole, 240 to 600 volts AC, 250 to 600 volts DC. Solid neutral 
available in 3 and 4 wire. Single throw only, fusible and no fuse. 
Horsepower rated to 50 hp. Ask for cireular TEC-17. 


Trumbull Type A, Style HCI Interior — This ultra-modern switching 
device, with the HCI pole unit which utilizes the magnetic repul 
sion principle, is widely used as a disconnect in combination 
magnetic motor control, on switchboards, and with control centers. 
These units are front-operated, rated at 30 thru 100 amperes, 2 
and 3 pole, 240 to 600 volts AC, 250 to 600 volts DC. Solid neutral 
available in 3 and 4 wire. All current-carrying parts are silver 
plated and the unique are-quenching method prevents pitting of 
contacts. Result: Long, dependable service. Wherever a disconnect 
is necessary, be sure you have the best, specify HCI. Ask for 
circular TEC-17. 


Type A — Trumbull Type A, Style A heavy duty industrial switches 
are designed to withstand years of rough usage. These switches 
include such features as: high interrupting capacity; quick-make 
and quick break to prevent burning and pitting of contact sur- 
faces; all-copper silver-plated contacts; interlocked cover to pre- 
vent opening a live switch; and a side operating handle. 
Supplied in ratings from 30 to 1200 amperes, 240 to 600 volts AC 
250 to 600 volts DC, 2 and 3 pole, single and double throw fusible 
and no-fuse. 4 pole available only in double throw, no fuse switches. 
Solid neutral available 3 and 4 wire. Horsepower rated to 50 hp. 
Ask for Circular TEC-302-A. 


INDUSTRIAL AND ENTRANCE SWITCHES 


Trumbull, Type C switches are lower in price 
| TYPE C | than Type A and may be used where cover 

interlock is not required and where opera- 
tion is infrequent and load conditions are not severe, These 
switches include quick-make, and quick-break in all capacities. 
Supplied in 30 to 600 amperes, 2, 3, and 4 pole, 230 to 575 volts AC, 
250 volts DC. Horsepower rated to 50 hp. Solid neutral available 
in all ratings. Ask for cireular TEC-307-A. 


ENTRANCE AND GENERAL PURPOSE SWITCHES 


Type D — Trumbull, Type D Side Operated 

Switches for entrance service and for gen- 

eral purposes. The low cost utility switch 
for light duty applications. Supplied 30 to 200 amperes, 2 and 3 
pole, single throw, fusible and no-fuse, maximum 250 volts. Solid 
neutral available 2, 3, and 4 wire. Ask for cireular TEC-312. 








TRUMBULL 


ELECTRIC 







Enclosed CIRCUIT BREAKERS — 50. 100, 225 and 600 AMPERE FRAMES 








Trumbull General Utility Circuit Breakers Type AT provide automatic overcurrent and short- 
circuit protection for general service light and industrial power requirements. They are com- 
pletely enclosed, non-tamperable units to replace fuses, fused switches and other circuit 
protection. Available in 2- and 3-pole construction from 15 to 600 amperes inclusive where the 
distribution of low voltage current (125 to 600 volt AC or 125 to 250 volt DC) is required. In 


addition, single pole 50 ampere frame size breakers, 125 volt AC or DC are available. 


FEATURES 


The outstanding features provided by Trumbull Circuit Breakers are: 


1. Automatic overload and short circuit pro- 
tection. 

2. Service quickly and easily restored — 
nothing to renew or replace. 

3. Individually sealed and calibrated against 
tampering. 


ENCLOSURES 


Trumbull General Utility Circuit Breakers 
— available in —— Purpose Sheet Steel 
NEMA Type 1; Semi-Dust-tight NEMA 


4. Minimum maintenance. 

5. Complete safety (phenolic case provides 
dead-front construction). Multipole units 
have common trip . all poles open 
simultaneously. 

6. Positive Indication “OF F-ON-TRIPPED” 
for fast service restoration. 


Type IA and Water and Dust-tight NEMA 
Types 4 and 5 Enclosures. 


MAGNETIC AND MANUAL MOTOR CONTROL EQUIPMENT 


FOR MOTORS UP TO 50 HP.— Trumbull Motor Controls are available in both magnetic and manual 
types to handle motors up to 50 horsepower. Standard Duty push-buttons in a variety of com- 





TYPE HM MAGNETIC CONTROL 





PUSH BUTTON 
STATIONS 


binations, can also be supplied. 


MAGNETIC MOTOR CONTROL 


Trumbull’s new magnetic control, Type HM, 
was designed to provide all of the features 
that are needed for modern motor control. 
Type HM is a packaged motor control. That 
is, certain components, like extra overload 
relays, auxiliary contacts, extra inter-locks, 
push-button stations and transformers are 
packaged separately and may be installed in 
the field. The overload relays are in them- 
selves a feature. They are very accurately 
engineered to give precision performance and 
may be changed from hand reset to automatic 
reset by a simple adjustment whenever it is 
desirable to make such a change. Also ad- 
justable in the field are the auxiliary contacts 
which may be changed from normally open 
to normally closed after installation. Com- 
pactness and modern styling makes another 
feature by providing the control with an ex- 
cellent appearance. 


STARTERS——Both reversing and non-reversing 


STANDARD DUTY PUSHBUTTONS 


Momentary contact, one, two and three but- 
ton general purpose push-buttons; dust-tight 
and watertight two button stations; lever 


starters are available in Sizes 0 through 3. 
Type HM starters are listed in General Pur- 
pose enclosures and Type CM in Watertight 
and Dust-tight enclosures. All starters pro- 
vide both overload and under-voltage pro- 
tection, 


CONTACTORS — Used for lighting or heating 
circuits where overload protection is not es- 
sential, contactors are available in the same 
sizes, ratings and enclosures as starters, and 
provide undervoltage release. 


COMBINATION MAGNETIC STARTERS — This 
equipment — combining the new HM mag- 
netic starter and disconnect in one enclosure, 
presents a more attractive appearance than 
separate devices, saves space, economizes on 
installation time, provides safety and conven- 
ience for the operator. Combinations utilize 
either HCI fusible or circuit breaker discon- 
nect in General Purpose or Semi-dust-tight 
enclosures, Ask for bulletin TEB-8. 


operated explosion-proof two button stations 
for Class I, Group D and Class II, Groups E, 
F, and G applications. 





BREAKERS LESS ENCLOSURES 


The Trumbull line of unit Circuit Breakers include three differ- 
ent types of breakers as detailed below: 


TYPE AT— These Trumbull breakers are available either open or 
enclosed as described under Enclosed Circuit Breakers. Breakers 
are furnished as standard for front connection. Studs for rear 
connection can be supplied. Trip units only can be furnished 
for those ratings equipped with interchangeable trip units. 


FRAME SIZES AVAILABLE: 


50 amps AT (15-50 amps) — Permanent, non-interchangeable, 
thermal trip unit. 


100 amps ATB (15-100 amps) — Permanent, thermal-magnetic 
trip unit is non-interchangeable and non-adjustable — compact 
size. 

225 amps AT (70-225 amps) — Interchangeable thermal mag- 
netic trip units. Magnetic trip is adjustable over a wide range 
of ampere ratings without affecting thermal trip point. 

600 amps AT (225-600 amps) — Interchangeable thermal mag- 







CIRCUIT BREAKERS 
MOTOR CONTROL 
CONTROL CENTERS 


ers are particularly suited for the conditions encountered in 
the protection of general lighting and appliance branch cir- 
cuits. 


Type Tat — This new plug-in thermal-magnetic circuit breaker 
has a quick-make, quick-break operating mechanism. Handle is 
trip free and gives positive indication of operating position 
OFF, ON, TRIPPED. Available in ratings of 10, 15, 20, 30, 
40 and 50 amperes, 120 volts AC single pcle. For 2-pole oper- 
ation, two single-pole breakers plus a handle extension are 
used. Each breaker trips independently. 


SPECIAL ATTACHMENTS 


Trumbull type AT breakers can be supplied with the following 
special attachments at a list price addition: Shunt Trip; Un- 
dervoltage Release; Bell Alarm; Auxiliary Switches (1, 2, 3 
and 4 single poles) 


CIRCUIT INTERRUPTERS 


netic trip unit. Magnetic trip is adjustable over a wide range os : , 
of ampere ratings without affecting thermal trip point. Circuit Interrupters (non-automatic breakers) are for use as 
a manual disconnecting device, in place of a non-fusible safety 
switch 50 to 600 amperes, 2 and 3 poles, 250 volts AC, 125/250 
volts DC, 600 volts AC — 250 volts DC. 

In these units overload or short circuit protection is not pro- 
vided. 


TYPE TQ — These thermal-magnetic breakers are available in 
ratings from 10 to 50 amperes, single pole, 120 volt AC. For 
2-pole operation, two single pole breakers plus a handle exten- 
sion are used. Each breaker trips independently. These break- 


FOR MOTORS UP TO 50 HP. 


MANUAL CONTROL 


NO OVERLOAD PROTECTION—T ype RB is of tumbler switch 
design and is ideal for use on small motors up to 2 horse- 
power (250 volt-600 volt AC). It may also be used on 
heavy duty lighting circuits and Type C lamp loads. 

NO OVERLOAD PROTECTION — Reversing — Type MD-5 is 
used principally for transferring from one source of 
supply to another, from one motor to another on the same 
supply, or as a motor reversing controller. It may also be 
used in combination with Trumbull Type PT Manual or 
HM Magnetic Starters. 20 amperes, 250 and 600 volts 
AC, 142 to 7% hp. Available in NEMA types 1, 4, and 5 
enclosures. 

OVERLOAD PROTECTION — Type TT for small motors up 
to 1 hp. Switch will withstand heavy starting loads or 
briefs overloads, but will trip before a dangerous tem- 
perature is reached. Handle is “‘trip-free”, cannot be held 
closed against an overload. Wheel-type movable contact 
of solid silver rolls against stationary silver inlay con- 
tacts, minimizing oxidation. Metal handle guard welded 
to switch cover prevents accidental operation and permits 
locking. Unit can be furnished without enclosure for 
built-in applications. Flush mounted starter also avail- 
able. Single or double pole NEMA enclosures 1, 4, 5, 7, 
and 9. Ask for circular TEC-317-A. 

OVERLOAD PROTECTION — Type PT for AC motors up to 
7'2 hp. Can be furnished with either toggle or push but- 
ton type operating handle to suit the requirements of the 
installation. These starters provide positive, dependable 
thermostatic overload protection, operator safety and 
long service life. Starter is “trip-free”, cannot be held 
closed against an overload. Complete starter available in 
NEMA types 1, 4, 5, 7, 9, and 9A enclosures, Interior only 
also available for built-in applications. 

The 2 hp. size has been especially adapted to the motor 
control needs of the textile industry. A pedestal is avail- 
able for use with this loom switch unit. Ask for circular 
TEC-7. 








TYPE RB 








4 a 
TYPE MD-5 





Trumbull Centr-A-Power is a low cost, pre-engi- 
neered method for centralizing motor branch cir- 
cuit and miscellaneous controls. Modern in appear- 
ance, safe and efficient in operation, Centr-A- 
Power is easy to install and maintain for all types 
and sizes of industrial and commercial applica- 
tions. Centr-A-Power utilizes standardized unit 
sections and compact control units, called Centr-A- 
Plugs. Ask for circular TEC-8. 





TYPE PT 















































TRUMBULL ELECTRIC 


rcex-a-power* ELECTRICAL DISTRIBUTION SYSTEMS 


Current Ratings from 600 to 4000 Amperes °¢ 2,3 or 4 Pole 
With Copper or Aluminum Bus Bars 


Trumbull LVD (Low Voltage Drop) Flex-A-Power is a feeder type busway 
system for carrying large currents with minimum losses. From 
transformers to switchboards to distribution circuits, as electrical 
risers in tall buildings, LVD provides maximum performance at 
minimum operating and maintenance expense. 





Available with copper or aluminum bus bars in ratings from 600 to 


4000 amperes in 2-, 3-, or 4-pole construction, 600 volts or less. 
STANDARD 


LENGTH 








FEATURES... 


®@ Low Voltage Drop because of close bus bar spacings and interlaced 

multi-bar construction which keep reactance to a minimum and pro- 

vide high short circuit resistance. 

© Lower Installation Cost because Flex-A-Power is shipped completely 
prefabricated, ready to install. Flexibility permits changing the 
distribution system to meet changing production requirements. 

@ Lower Maintenance Cost through strong materials, adequately braced 


and supported internally. Relocation is easy and permits almost 
100% reuse of materials. 


CABLE 
TAP BOX 


FITTINGS AND ACCESSORIES 


LVD Flex-A-Power is available in 10 foot or shorter straight lengths 
complete with hangers and joint hardware. Elbows, tees, crosses, tap 
boxes and many other fittings to meet every application are available. 
Ask for bulletin TEB-1 or circular TEC-152. 


CROSS 
SECTION 





' Current Ratings from 225to 100 Amperes © 2and3 Pole ¢ 3 Phase, 4 Wire 
With Copper or Aluminum Bus Bars 


Trumbull FVK Plug-in Flex-A-Power generally feeds power to a number 
of individual loads at various points along the run. Thus, it is often 
considered to be a panelboard — the length of the plant. 


Available in current ratings from 225 to 1000 amperes, the two- and 
three-pole designs are suitable for SOD volt service. The three phase, 
four wire design is listed for 120/208 volt service, but can be obtained 
for 277/480 volt service in ratings from 225 to 600 amperes. Con- 
venient power outlets are provided on 12” centers along the housing. 
Power takeoffs are made by means of Flex-A-Plugs which contain 
fusible switches or enclosed circuit breakers. 


STANDARD 
LENGTH 


FEATURES... 


@ Standardized Construction, easy to install, dismantle and re-install 
minimum installation costs. 
@ Indestructible Materials — steel, copper and porcelain for long life 
and minimum maintenance. 
@ Convenient Outlets closely spaced (every 12” on one side, every 24” 
on the other) for maximum flexibility in original installation or 
CABLE rearrangement. 
TAP BOX @ Horizontal or Vertical Mounting, unique “‘ice-tong” hangers eliminate 
prelocation, 


FITTINGS AND ACCESSORIES 


Standard FVK Flex- =A- Power is furnished in 10 foot lengths, other 
standard lengths, 2, 3, 4, and 5 feet also available. Necessary hangers 
and hardware included with each section. Double break fusible switch 
plug, Type FL, and Motor Circuit Switch Plug, Type FD Flex-A- 
Plugs as well as circuit breaker Flex-A-Plugs are available. Cable 
Tap Boxes, End Boxes and Elbows also supplied. Ask for bulletin TEB-4 
FD FLEX-A-PLUG FL FLEX-A-PLUG or circular TEC-151. 














FLEX-A-POWER® 
Prefabricated 
ELECTRICAL DISTRIBUTION SYSTEMS 


Feeder- Plug-in- Trolley Busways for Low Voltage Service 


Current Rating 50 Amperes ¢* 2,3 0r4Pole ¢ 300 Volts 


Trumbull LTG Flex-A-Power is generally used to supply lighting, 
combined power and lighting, or small power loads when employed 
as a plug-in busway. As a trolley busway it is used to feed por- 
table tools, cutting machines, small cranes, ete. 






A complete line of plugs and trolleys of the circuit breaker, fusible 
or no fuse types provides maximum flexibility. Standardized fit- 
tings for the busway including 10 foot and shorter lengths, elbows 
and tap boxes meet every installation need. Lengths and fittings 
are quickly joined with bus connectors and coupling plates. 


STANDARD 
LENGTH 


FEATURES: 


@ A rugged standardized 50 ampere, 2-, 3-, or 4-pole busway, 
easily and economically installed with almost 100% reuse if 
the system is relocated. 

@ A continuous outlet from end to end for plugs or trolleys, power 





UNFUSED where you want it. 
PLUG @ 300 volt rating makes it usable on 277/480 volt distribution 
systems for economy and flexibility. 
TROLLEY @ Plugs and trolleys for every application need, Ask for bulletin 
COLLECTOR 


TEB-2 or circular TEC-3. 


Current Rating 100, 200 and 400 Amperes © 2o0r3Pole * 600 Volts 


Trumbull TK Flex-A-Power heavy duty trolley busway is generally 
used for large cranes or portable tools, although it can be used 
where a mobile power take-off is required. 

For safety and flexibility TK Flex-A-Power provides power where 
you want it without hazardous trailing cables. Standard 10 foot 
or shorter lengths in all sizes with end and feed-in boxes for 
various applications. 

Trolleys for many applications available in a wide range of types. 


FEATURES: 
STANDARD 


@ 100 ampere system available with radius sections to follow 
LENGTH monorail installations. Slide-out sections for easy trolley inser- 
tion and removal at selected points. 
@ 200 and 400 ampere systems have aluminum housing for indoor 
and outdoor installation. Trolleys are inserted and removed at 
joints between sections. 





EY eer 


TROLLEY 
COLLECTOR 





200 AMP. 
TROLLEY COLLECTOR 


‘ 4 TK FLEX-A-POWER 
LVD FLEX-A-POWEn FOR PORTABLE POWER 
INSTALLATION FOR POWER ems ~~, - 
DISTRIBUTION - 
:, AE 
angi. 





L1G FEEDS LIGHTING 
IN A MODERN FACTORY 


FVK FLEX-A-POWER 
PROVIDES POWER FOR 
INDIVIDUAL MACHINES 














TRUMBULL 


ELECTRIC 


SERVICE ENTRANCE EQUIPMENT 


ii , ! 
ENTRANCE AND 


TRANSFORMER SWITCH 


METER SERVICE 
ENTRANCE SWITCH 


Trumbull service entrance equipment, approved by Underwriters’ Laboratories, Ine. 
is widely used in homes, apartments, farm buildings, garages, etc. 


In addition to providing protection for the mains, this equipment, in most cases, also 
provides overload protection for the branch circuits. 


FUSE PULLER — The residential panel for main, range and lighting circuit protection, 
with terminals for water heater connection . . . provided with snap action, self- 
wiping contacts that cannot “ride-out” or “loosen-up” from vibration. Available in 
flush or surface type for indoor installation and in weather-proof enclosure for 
mounting outdoors. Ask for circular TEC-311A. 


ENTRANCE AND TRANSFORMER SWITCH — A main disconnect switch of the RBA style 
with space and terminals provided for mounting control transformers within the 
cabinet. The top end of the cabinet is equipped with standard meter knockouts and 
back plate for mounting various sizes of polyphase meters. 


RESIDENCE PANELBOARDS — Attractively designed for installation in convenient loca- 
tions in the home, this unit saves time and steps in replacing fuses. The Trumbull 
design, with removable interior and abundant knockouts, permits faster installation 
and easier wiring. 

METER SERVICE ENTRANCE SWITCH — A main disconnect switch, operated externally, 
with accessible fuses. Top ends of cabinet equipped with twistouts for simple instal- 
lation of standard meters. Facilities are provided for testing meters, wiring se- 
quence, switch-meter-fuse. 


LIGHTING and POWER DISTRIBUTION PANELBOARDS 


NLTQ 
PANELBOARD 


TYPE NTPR 


CONVERTIBLE 
CIRCUIT BREAKER 


Trumbull manufactures a complete line of panelboards to suit the requirements of 
any installation. Circuit breaker panels and those offering switch and fuse protec- 
tion are available for both lighting and power distribution. Column type panels are 
available for installation in H columns. 


The information shown here illustrates the scope of the Trumbull line: 


LIGHTING PANELBOARDS 


NLTQ Circuit Breaker Panelboards (AC only). This great new panelboard is a Trumbull 
development which includes the first real innovations to be made in panelboards in 
many years. A good example is the interior which is made of plastisol, a plastic 
material which is non-aging, non-shrinking and non-tracking. The busbars are com- 
pletely enclosed in this material where they run 10% cooler than in air and have 
firm support to keep them from being distorted by severe overloads. The branch 
circuits are protected by another completely new product, the TQL circuit breaker. 
The compact TQL is the first plug-in breaker that is quick-make, quick-break, with 
thermal-magnetic trip. 


NLTQ Panels have from 4 to 42 circuits. Mains are 3 wire, 120/240 volt, or 4 wire 
3 phase, 120/208 volts. Branches are 2 wire, 120 volt. Mains are equipped with either 
lugs or Type AT circuit breakers. Ask for bulletin TEB-14. 


NLAB Circuit Breaker Panels (AC only). These panelboards, which use the Trumbull TQ 
breaker for branch circuit protection, can be supplied from 4 to 42 circuits. Mains 
may be equipped with lugs or with Type AT circuit breakers. The TQ breaker used 
in the branches is quick-make, quick-break with thermal-magnetic trip and is trip 
free. NLAB Panelboards are available with either 3 wire or 4 wire, 3 phase mains 
and 2 wire 120 volt AC branches. 


NAB Circuit Breaker Panels (AC and DC). These Trumbull Circuit Breaker panelboards 
have from 4 to 42 branch circuits which are protected by Type AT circuit breakers. 
These breakers are single pole, with thermal trip and may be rated from 15 to 50 
amperes. The AT breaker is also quick-make and quick-break and trip-free. Mains 
may be equipped with either lugs or circuit breakers and may be either 3 wire or 
4 wire, 3 phase. Branches are 2 wire, 120 volts. Ask for circular TEC-321. 












SERVICE EQUIPMENT 
TRUMBULLITE 
PANELBOARDS 


TRUMBULLITE LOAD CENTERS 


Trumbull now provides the new TQL circuit breaker, a quick-make, quick-break the *rmal- 
rete | device, in a new line of residential load centers called Trumbullite. This type of 
breaker is basically the same as that used in high priced panelboards for industrial appli- 
cation. Available in a complete range from 1 to 20 circuits, 40 through 100 ampere mains 
in flush, surface and raintight enclosures. 


FEATURES 


@ Plug-in, quick-make, quick-break cir- 
cuit breakers. 

@ Sequence phasing (12 through 20 
circuits). 






4 CIRCUIT 
TRUMBULLITE 


engage the stab assembly firmly and 
securely. The interiors are mounted 
on pins and are easily removable to 
simplify wiring. 





12 CIRCUIT 
TRUMBULLITE 


NTP or NTC switch and fuse panels (AC or DC). These Trumbull 
panels, from 4 to 40 circuits, 60 to 200 ampere mains, are sup- 
plied with individually enclosed tumbler switches and provi- 
sions for 30 ampere plug or cartridge fuses in the branches. 
Mains may be equipped with lugs or safety fuse Swing-wa units, 
and are for either 3 wire or 4 wire 8 phase service. Branches 
are 2 wire, 120 volt, AC, solid neutral. Ask for cireular TEC-326. 


NTPR Switch and fuse panels (AC or DC). These low-cost lighting 
panelboards incorporate the unique Trumbull six circuit sec- 
tion, which provides from 6 to 42 circuits. The branches are 
equipped with tumbler switches and plug fuse receptacles. 
Mains are 60 to 200 amperes, with main lugs only, for 3 wire or 
4 wire, 3 phase service. Branches are 2 wire, 120 volts. Ask for 
circular TEC-4. 


DISTRIBUTION PANELBOARDS 


ABH Circuit Breaker Panelboards — Breakers are assembled on a 
heavy steel back plate, drilled for universal mounting of 50 
ampere frame size breakers, one, two or three pole. This permits 
ready interchange of circuit breakers, which may be necessary 
to accommodate changes within an electrical wiring system. 
Maximum 400 amp lugs or 225 amp circuit breakers. 15-50 amp 
one, two or three pole AT branch circuit breakers. 


Convertible Circuit Breaker Panelboards (AC or DC) — These 
Trumbull distribution panels are of the unit sectional type and 
thus offer the maximum degree of convertibility. Space for 
future circuits can be provided. Because of the standardization 
of breaker dimensions, it is possible to interchange breaker 
unit of different poles or capacities. These convertible panels 
can be furnished for single phase or DC, 2- or 3-wire; three 
phase, 3- or 4-wire; maximum 250 volts DC, 600 volts AC. 
Mains can be supplied with 1200 ampere lugs or 600 ampere 
circuit breakers, maximum. 


Branches: 15 to 600 amperes — 1, 2, or 3-pole circuit breakers. 
Either surface or flush types can be supplied. Ask for circular 
TEC-303. 


2 through 8 Circuits 

2, 4, and 8 circuit bus bars and stabs 
are silver-plated copper. 
contacts on the plug-in TQL breaker 


Thermal-magnetic protection. 
Trip-free, handle cannot be held 
closed against a serious overload 
or short circuit. 

Panelboard construction at load cen- 
ter prices (12 through 20 cir- 


12 and 20 Circuits 

The 12- and 20-circuit interior is of 
panelboard construction. Interiors 
are reversible end-for-end, with top 


cuits). or bottom feed optional, and are de- 
@ Removable interiors for ease in signed for sequence phasing. Bus 
wiring. bars and stab assembly are encased 
Ask for bulletin TEB-12 in Plastisol —a_ polyvinyl-chloride 


plastic material offering many ad-~ 
vantages: highly resistant to alkali 
or acid; non-shrinking and non- 
tracking. Actual tests showthat bus 
bars encased in this material run 
10% cooler than in open air. 


Pressure 


SWING-WA® PANELS (AC 
or DC) — This form of 
Trumbull construction 
provides a deadfront, 
safety-type panelboard. 
Each Swing-Wa unit is 
individually enclosed in 
its own protective steel] 
compartment. The door 
supports the switching 
contacts and when 
opened entirely discon- 
nects the circuit and 
provides access to the 
fuses. Available for sin- 
gle phase or DC, 2- or 3- 
wire; maximum 250 volt 
DC, 575 volt AC. Mains: 
1200 ampere lugs or 
600 ampere switch maximum. Branches: 30 to 600 ampere, 
2 or 3 pole. Ask for circular TEC-305. 





CONVERTI-FUSE® PANELS (AC or DC)—This Trumbull panelboard, 
of the dead-front type employs Converti-Fuse Caps which con- 
tain the fuses. These caps are inserted into molded phenolic sec- 
tions. When the cap is pulled it acts as a switch .. . fuses can be 
changed safely away from the panel. It is not necessary to 
remove the fuses to disconnect any circuit (merely remove cap, 
turn 180° and replace). Spare parts are available so that 
branch circuits can be converted to a higher or lower capacity. 
Available single phase or DC — 2- or 3-wire; three phase, 
three or four wire; maximum 250 volt DC, 575 volt AC. Mains: 
1200 ampere lugs or 400 ampere switch maximum. Branches— 
30 to 400 ampere, 1, 2, or 3 pole. Ask for circular TEC-306. 


TRUMBULL ELECTRIC 





Trumbull factory prefabricated switchboards offer maximum ease of 
installation, safety and low maintenance. All units are of dead front 
construction for operator safety and attractive appearance. 


CENTR-A-POWER SWITCHBOARDS 
CENTR-A-POWER 


SWITCHBOARD Centr-A-Power Switchboards are safe, economical assemblies of a 
wide range of fusible switches and circuit breakers called Centr-A- 
Plugs, mounted in vertical sections. For main or distribution circuits, 
600 volts or less, Centr-A-Plugs are available as fusible switches, 30 
to 600 amperes, circuit breakers 15 to 1600 amperes. Centr-A-Power 
is built up of completely enclosed, self-supporting steel sections of 
standard 90” switchboard height, in which main and branch busing 
is isolated from line and load wiring by steel barriers. Centr-A- 
Power is designed to line up with standard rigid type switchboards 
Ask for bulletin TEB-3. 


FOI SWITCHBOARDS 


These Trumbull switchboards are assemblies of formed steel panels 
incorporating Trumbull Type FOI (front operated-interlocking) 
units in any number as required by the installation. Each panel, to- 
gether with its steel framework, is an individual section and such 
sections in any number, may be bolted together to form a complete 
switchboard. The FOI units are fusible switches of heavy duty Type 
A construction and are rated from 30 to 1200 amperes, up to 600 volts 

CONTROLITE | AC or 250 volts DC and in 2, 3, or 4 pole construction, Ask for circular 
THEATER TEC-304. 
SWITCHBOARD 


CIRCUIT BREAKER SWITCHBOARDS 


Trumbull circuit breaker switchboards consist of a unit frame which 
incorporates formed steel panel sections in which are mounted Type 
AT circuit breakers. Switchboards offer extreme flexibility and are 

easily expanded to take care of future requirements. Available in 
ratings from 15 to 600 amperes; up to 600 volt AC or 250 volt DC 


OTHER TRUMBULL PRODUCTS and can be supplied with 1, 2, and 3 pole construction. Ask for circular 


TEC-318. 


OPEN KNIFE SWITCHES Available from 30 to 5000 amperes, 25 


250 
and 600 volts. Single and double throw and front connected and 
k connected, Types A and C. Telephone and battery switches 


rated at 80 amperes only, 125 volts also supplied CONTROLITE® 
FUSE HOLDERS AND CLIPS Trumbull Vystipe® clamps and sti an 
dard clips. ferrule and knife blade fuses with slate base, 1. 2. 8 Is a combined switchboard and dimmer bank that is used wherever 
and 4 pole, 250 and 600 volts and fuse holders 30 to 1200 ampere - - 
sapesite avaliable control of lighting is desired — in such places as theatres, auditori- 
{UGS AND CONNECTORS — Trumbull manufactures a complete line ee night clubs, ete. Because of Controlite’s complete in- 

séldetiess lab etd Geamentene, 96 te 1290 ampere for ctundard ternal wiring, installation is merely a matter of making connections 
wire sizes. Ask for cireular TEC-332 to main lugs and branch circuit terminals. Main and branch circuits 
are protected by built-in overcurrent protective devices. 


TRUMBULL ELECTRIC 


OEPARTMENT OF GENERAL ELECTRIC COMPANY 


PLAINVILLE, CONNECTICUT 


EXECUTIVE OFFICES AND FACTORIES PLAINVILLE, CONN., U.S. A. 
OTHER FACTORIES AND OFFICES 


HOUSTON 4 NEW YORK NO. HOLLYWOOD NORWOOD 12, OHIO SAN FRANCISCO 3 SEATTLE 14 
3903 Almeda Rd 53-06 Grand Ave. 11115 Vanowen St 4817 Section Ave. 555 Minnesota St 303 W. Hudson St 
Maspeth, L. | 
OFFICES 
ATLANTA 3 CHICAGO 22 INDIANAPOLIS 4 BROOKLINE 46 CLEVELAND 7 KANSAS CITY 2 PITTSBURGH 22 
302 Red Rock Bidg. 1819 West Grand Ave. 405 Terminal Bldg. 1352 Beacon St. 15203 Detroit Ave. 210 Westport Road 415 Bessemer Bidg. 


BUFFALO 3 DALLAS 4 NEW YORK 22 ST. LOUIS 8 CHARLOTTE 2, N. C. DETROIT 2 PHILADELPHIA 2 
535 Washington St. 2523 McKinney Ave. 570 Lexington Ave. 4060 W. Pine Bivd 700 West Fifth St 628 Pallister Ave. 1505 Race St 
WASHINGTON 5, 0. C 
1124 Wyatt Bidg 
Representatives Located in Other Cities Represented in Canada by Canadian General Electric Co., Ltd 
Foreign Representation through International General Electric Co., Inc 


TCC-2 (Rev. 52) 





U.S. Approved Mail Boxes; Doorbell 
Systems and Mechanical Door Chimes; 
Telephone and Fire Alarm Systems. 


FOR OFFICES 
Buzzer, Annunciator, and Clock Sys 
tems; Telephone, Fire Alarm, and Ele- 
vator Signaling Systems. 


MANUFACTURERS OF 
Electrical Signaling, 
Communication and 
Protective Equipment for 
Housing, Hospitals, 
Schools, Offices, Ships, 
and Industry 





cer 
o\n $92 


RESPONSIBLE SOURCE 


Whether it’s a hospital or a school, a housing project or an 
industrial plant, Auth makes the signaling systems for it — complete! 
Protect your reputation by specifying reputable systems . . . Eliminate 
confusion ... simplify your work .. . and save money for your client. 


On your next commission place the responsibility for all 
signaling and communication equipment with Auth, a Company 
having more than half a century of experience in this field. You'll 
be glad you did. 





FOR HOSPITALS 
Nurses’ Call, Doctors’ Paging, and 
“In and Out” Register Systems; Clock, 
Telephone, Fire Alarm Systems; 
Night Lights. 


FOR INDUSTRIAL PLANTS 
Fire Alarm, Telephone, and Paging 
Systems; Clock and Program Bell Sys- 
tems; Supervisory Annunciators. 








Clock, Program Bell, and Fire Alarm 
Systems; Telephone and Miscellaneous 
Signaling Systems. 


FOR COMMERCIAL HOUSES 


Telephone, Clock, and Fire Alarm 
Systems; Buzzer, Annunciator, and Pag- 
ing Systems. 


Descriptive Literature upon Request 


COMPLETE SYSTEMS 


Sales Representatives in Principal Cities 


ONE RESPONSIBILITY 


AUTH ELECTRIC COMPANY, INC. 


34-20 45th St., Long Island City 1, N.Y. 
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BUS DUCT IS 
PLE 


Parke, Davis & Company plant modernizes 
with Westinghouse Bus Duct 


“Neat... 


Company engineers about the installation. The 


- Clean . flexible!’’, say Parke, Davis & 
contractor reports, “My men liked installing 
Westinghouse Bus Duct. . . and the ease of mount- 
ing it around pipes, through walls and across wide 
open spaces saved us considerable time and money.” 

This vast installation of standardized Low Imped- 
ance and Plug-In Bus Duct has recently been completed 
at the Parke, Davis & Company, Detroit, Michigan, 
where a complete changeover was made from a d-c 
to an a-c system. 

This duct has greater current-carrying capacity 


pound for pound than any other means of secondary 


PF x sito 
ia 


power distribution. Plug-In Duct has outlets every 
foot to allow for rapid machine tie-ins. Duct sections 
are fully salvageable and can be expanded or relocated 
with little effort. 

Four types of Westinghouse Bus Duct are available 
to meet any load condition and service requirement. 
Call your Westinghouse Representative for complete 
details or write for B-4272-A. Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 30, Penna. 


}-30107 
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Westinghouse 
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Westinghouse 
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MORE KVA 
PER POUND! 


Lightweight, dry-type transformers save 
space, cut installation costs. 3 through 167 
kva, single phase, or 9 through 225 kva, 
three phase. a 


They're lighter and smaller! Compact, completely venti- 
lated coils on Hipersil® cores—neatly enclosed in shee: 
steel cases for conveniehce of mounting, clean}iness, 
trim appearance. 
Add all this to the savings inherent in dry-type trans- 
former design: 
NO VAULTS. Mount them on the floor, walls, posts or 
overhead platforms, close to the load they serve. 
They're safe. 
SIMPLIFIED MAINTENANCE. No liquids to store, filter 
or replace. No gauges, radiators, valves or gaskets to 
get out of order. 








Westinghouse Dry-Type Transformers are available for 
voltage step-down or step-up applications or for phase 
changing. Types AJRB and AVRB (3 through 100 kya) 
have circuit breakers built into the high-voltage circuit, 
giving 3-way protection against damaging overloads or 
short circuits, cutting installation time up to 50%. Ask 
your Westinghouse representative for a copy of B-4428, 
or write Westinghouse Electric Corporation, P. O. Box 
No. 868, Pittsburgh 30, Pennsylvania. }-70607 


you can 6e SURE... iF tS 
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WHAT [ite-lines REALLY DELIVER IS MORE SERVICE...LESS SERVICING 
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How to spot a truly 


You are looking at the first motor made to utilize 
pre-lubrication to its utmost. Notice the bearing 
hub. It was designed for a pre-lubricated bearing. 
There are vo grease fittings or plugs. The way 
to grease this modern motor is don’t. 
Westinghouse—the pioneer in pre-lubricated 
motors—announced in 1948, after 15 years of tests 
in the laboratory and on the job throughout indus- 
try, that Life-Line motors needed no further lubri- 
cation. That meant what it said; still means it. You 
don’t have to lubricate them in six months or six 
years. You don’t have to lubricate them—period! 
This means you can’t grease a Life-Line motor 
incorrectly. No chance to push dirt into bearings 


. .. to force grease through seals and into 


windings. No chance for greasing errors at 
all! Lubrication problems are out. 

So be sure you get a truly pre-lubricated motor. 
Look for one that has no grease fittings, You'll 
know then it means what it says and needs no 
greasing attention. You'll find your answer in 
Life-Lines. Remember this is but one reason why 
Life-Lines offer you more service on the job... 
less servicing. 

Ask your Westinghouse representative about 
other reasons—all steel construction and greater 
electrical strength. And ask for a free copy of 
“Facts on Pre-Lubricated Bearings” (B-4378), or 
write Westinghouse Electric Corporation, P. O. 


Box 868, Pittsburgh 30, Pennsylvania, J-21705 
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USE AB-I CIRCUIT BREAKERS 


Figure it this way. When a Westinghouse AB-I Circuit Breaker 
trips ... anyone can “Reset’’ it in seconds after the fault is 
cleared. Simply turn the handle to “Reset” and back to “On”. 


Production down time is minimized. 





Compare this with outages on other types of circuit-protective 


devices. Men and machines stand idle, waiting for an element 


e 


Leg ee clap keiate? 


replacement. You lose valuable production time. 


Chink it over. You consume expensive time replacing ele- 


Sp eager dat 


ments. Multiply your total outages by this down time. Can you 
afford the waste? 

AB-I Breakers require no replacement parts, eliminate the 
repetitive use of critical materials. 


Other exclusive AB-I features include unequaled “De-ion 





Arc Quenching, quick-make, quick-break mechanism, low 
wattage loss and ability to carry temporary nondangerous peak 
overloads without tripping. 

Find out why AB-I Circuit Breakers pay. Call your 
Westinghouse Distributor or write for B-5456, Westinghouse 


Electric Corporation, P.O. Box 868, Pittsburgh 30, Pa. 


}-30092 


you can 6€ SURE...1¢ 7s 


Westinghouse 
AB-I Grevit Breakers 


THE COMPLETE LINE 


“Of course, circuit breakers save money.” 
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The Only ballast 


' 


1 


~ NEW LEAD-LAG SLIMLINE BALLAST 
¢ Small as a series ballast 
e Economical as a series ballast 


Compare size, weight, price and power loss to a series ballast—then add 


longer lamp life, better maintenance, positive stroboscopic correction. 
That’s the new Westinghouse LEAD-LAG ballast now available for all 


slimline lamps. No more lamp replacement guesswork . . . full-rated lamp 


life... more satisfied slimline customers. Get the whole story. Send 
for B-5614, Westinghouse 


Electric Corporation, P. O. Box 868, 
Pittsburgh 30, Pennsylvania. 


)-04315 
you can 6€ SURE...1¢ is 


Westinghouse 


LIGHTING DIVISION 


Edgewater Park, Cleveland, Ohio 
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User’s test proves Westinghouse pushbuttons 


stop “Aquajet’” Water Stream 300 psi at 3 feet 


“We have subjected Westinghouse Pushbutton Controls to multiple 


tests in our own plant—found them highly satisfactory, and are install- 
ing them in our new Atlanta plant,” says Kraft Foods Company. 

“Tests consisted of directing a stream containing chlorides and 
detergents from an ‘aquajet’ cleaning device, 300 om", t75" §F, 
at a distance of three feet—onto the face of the pushbutton units—at 
the gasket seal, mounting holes and other points, for a minimum of 10 
seconds at each location. Westinghouse Controls have conclusively 
proved themselves moisture tight.” 

In thousands of installations, Westinghouse Oil-Tite® Controls pro- 
vide unflagging protection against oil, coolant, cutting compounds 
and water. Maximum unit flexibility for virtually any desired mounting 
or station combinations. 

Contact your Westinghouse representative or write for Booklet DB 
15-022, Westinghouse Electric Corporation, Box 868, Pittsburgh 40, Pa. 


}-40070 


* (CO) Lynn M/e. Co 
** Pounds per square inch 
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Ever look 
at the problem 
this way? 


Contractors and engineers have to be walking encyclopedias of electrical 
knowledge to plan intelligently and to buy wisely. First, because constant im- 
provements and changes are being made in all kinds of apparatus and supplies. 





Second, because new and more complex installations are being called for. Third, 
because there are literally thousands of items that you must be familiar with to 
provide the most efficient and economical specifications. 


That's where your Wesco salesman can be of real help to you. He doesn't 
presume to know your business. But, he’s a specialist you can add to your staff. 
His job is knowing about all types of electrical equipment . . . and particularly 
about the latest developments. He’s a valuable source of information. He has at 
his fingertips more than 18,000 items handled by Wesco. 





More than being just a supplier, Wesco has been built on service. Where 
you have a special problem to meet, your Wesco salesman can bring the resources 
of trained personnel and long experience to bear upon it. 


When you face a new problem ... when you need service fast ... when you 
want to explore ways of doing a job better . . . come to Wesco first. There are 
111 Wesco offices, one of which is conveniently near you. 


Westinghouse Electric Supply Co. 


A National Distributing Organization 


40 WALL STREET, NEW YORK 5S, N. Y. 
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How Houston 
gears for 


G-E Q-FLOOR WIRING 


As the skyline of Houston, Texas, grows, the re- 
quirements for expanded electric service within 
individual buildings grow. These four buildings, 
with G-E Q-Floor wiring, are prepared for the fu- 
ture—whenever the rearrangement of office or store 


equipment demands additional electrical service. 


he steel cells of Q-Floors provide the ultimate 
capacity for the wires of power, signal, and tele- 
phone circuits. Outlets can be installed at any time 
to provide electrical facilities where needed over 
the entire floor area. And the provision for elec- 


trical expansion will outlast the building itself. 


lo provide for tomorrow’s changing needs of 


Vi 


; 
’ 


ARE ERE 


Bank of Commerce Building—»> 

Architect: Alfred C. Finn, F.A.LA 

Gen. Contr.: Manhattan Constr. Co. of 

Texas 

Elec. Engr.: Reg. F. Taylor 

Elec. Contr.: The Howard P. Foley Co 

Owner: The National Bank of Com 
merce of Houston 


With G-E Q-Floor wiring, elec 
tric outlets can be added or re- 
located quickly without dis- 
turbing this building's tenants 


r 


<—Melrose Building 

Architect: Lloyd & Morgan 

Gen. Contr.: Tellepsen Constr. Co. 

Consulting Engr.: Herman Blum 

Elec. Contr.: Hirsh Elec. Co 

Owner: Melvin A. Silverman and 
Bennett Rose 


This new Q-Floor building 
will always be ready for un 
foreseen changes in floor ar- 
rangements changes that 
demand new electric outlets. 


t 


wer cee e mer 


eee een nene 
—— 


San Jacinto Building 
Architect: Kenneth Franzheim, F.A.1LA 


Gen. Contr.: W. S. Bellows C 
Corp 


electrical growth, specify G-E Q-Floor wiring. PR SN i. eee 
Write for the complete story a copy of the a - ' Elec. Engr.: Reg. F. Taylor , 
: : ‘ A Elec. Contr.: J. S. Copeland Elec. ( 


G-E O-Floor Wiring Data Manual. Section C4-718, Owner: Brown-Bellows-Smitt 


Construction Materials Division, Bridgeport 2, " SNE ona pen eee ee ee 
Connecticut. : rebuilding of the San Jacinto 
Hotel into a modern office 
building. After stripping the 
building to its original steel 
frame, the heavy, arched con 
crete floors were replaced with 
Q-Floors (steel floor and race 
way combined), 


Sakowitz Building 
Architect: Alfred C. Finr 
eta Relitteah. By 
t Tellepse 
Reg. F. Tay 
Cope 1 Electric Co, 


Owner: Sakowitz Br 


BEEREES 
eunuuge 


G-E Q-Floor wiring gives this department store com- 
plete electrical coverage for display window, show 


case, and office lighting. 








( 
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“G-E Remote-Control Wiring 
oes in with real speed at low cost” 


4 


... Says Clyde Grubb 
of Globe Electric, Dallas 


“When the James A. Crow Company, Dallas, asked 
for wiring bids on their houses at Lake Park Estates, 
one of the features was G-E remote-control,” said 
Clyde Grubb, Globe Electric. “When | figured costs for 
the bid, I was surprised to discover that remote-control 
wiring can be installed economically. 

“Globe Electric got the contract for $50 per house 
more than we usually bid on a conventional wiring 
job for houses in this price range,” said Mr. Grubb. 
“These houses sell for $25,000 to $40,000. 


er mE + pte RT ne 


“As my men became familiar with remote-control 
wiring,” Mr. Grubb continued, “I was more than 
pleased to find them making real speed. It didn’t take 
them long. The lightweight control wire for the switches 
can be stapled to the framing.” said Mr. Grubb. “This 
helps make the work go fast and keeps costs down to 
a very reasonable figure.” He concluded, “I'd say G-E 
remote-control goes in with real speed and at a sur- 
prising low cost.” 








WHAT G-E 
REMOTE CONTROL IS 


G-E remote control is the low-voltage 
modern wiring system that permits you 
to have as many ON-OFF controls of 
any light or outlet as you wish . . . in- 
cluding master switches, each of which 
will turn ON or OFF nine lights or out- 
lets from one location. It adds con- 
venience and safety . . . is economical 
for residential or commercial buildings. 








“G-E Remote Control Wiring helped me sell $2,000,000 in homes” Cuisine: Cian. dilii 


“We added a real sellir tool to our Lake Park Estates project in Dallas reg vec nyt hie wont 
tion hints. See your Construction Mate- 
rials distributor, or write Section 
D44-718, Construction Materials Divi- 
sion, General Electric Company, Bridge- 
port 2, Connecticut 


wher e decided on G-E remote-control.” savs builder James D. Crow 
of Jame A. Croy nd Company. “We've featured remote-control in out 
advertising and made it a part of our selling program. Most important, 
our home buyers are completely sold on G-E remote-control,” concludes 


Mr. Cro QO | | 
| Wa COP pul F cies confadence we — 
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CRAVE 


Lever Brothers Co. Cuts Testing Time 25% 


With Hook-on Wattmeter for Overload Tests 


Lever Brothers Company, raanufac- 


turers of soap, edible products, and deter- 


gents, were able to cut testing time 25‘ , 
by using the General Electric AK-2 
hook-on wattmeter. They use the watt- 
meter to check power input in electrical 
equipment, and to check against over- 
} i 

1Oacs 


NO CUTTING OF CONDUCTORS 
To measure 





power merely clamp the 
hook-on wattmeter around the line no 
cutting of « luctors, no costly shut 
lowns to make necessary power checks 


ind polyphase circuits meas 
addition to 


hree-phase 


Single-phase 
ired quickly and easily; 


kilowatts, vars in balanced 


circuits can be measured. 


WIDE VERSATILITY 


The AK-2 hook-on wattmeter can be 
ised to make motor load tests, plant 
load surveys, to check resistance of elec 


tric furnaces, to measure kilowatts direct- 
ly in overloaded areas, and in many other 
applications. The versatility of instru 
ment is indicated by the fact that it will 
measure up to 300 KW, from 15-600 am 
and from 100-600 volts—all at 
accuracy of + 5%, full scale. Price 


peres, 
an 


$87.00.* Order Bulletin GEC-591, 








G-E Insulation-resistance Meter Cuts 
Rejections Due to 


aa 


REDUCTION OF REJECTS due t 
failure is easily acc 


il Electric ins 


mmplished 


ilation-resist 


insulation 
i Genet 


nce meter. 


SAFER TO OPERATE 


Safer to operate, the maximum output 
current being limited to two milliamperes, 
the meter can be used | rever 115-volt 





vailable. The 


50- or 60-cycle power 
meter measures insulating-resistance over 
a range of 0-20,000 megohms, and is 


extremely valuable in detecting faults 





Insulation Failure 


during the 
equipment 


manufacture of electrical 


PREVENTATIVE TESTS NEEDED 
By testing insulation-resistance before 


making high potential tests (which are 
essential in many production operations), 
you avoid destruction of electrical equip 
ment that faulty High 


potential tests will do this if insulation 


has insulation 

The insulation resistance meter is 
ilarly useful in testing the insula 
tion of plant equipment 
for prompt perf 


1S poor 
partic 


thus providing 





mance of preventative 
maintenance, which in turn reduces 


production interruptions 
EASY TO USE 
The G-E insulation-resistance meter is 
sm all, 


venient for production and service test 


compact, portable thus con 
ing. Operated by one person, the meter 1s 
simple to use. Price: $304.20.* Write for 
Bulletin GEC-753. General Electric Com 
pany, Schenectady 5, New York 


Mansfacturer's Suggested Retail Price 


GENERAL @@ ELECTRIC 


ELECTRICAL CONSTRUCTION AND MAINTENANCE 
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for the maintenance 
of plant equipment 





Pasadena Power and Light Praises 
G-E Portable Recorder Flexibility 


Use of the General Electric CF-1 port- 
able recorder by Pasadena Power & Light 
Co., has resulted in satisfactory voltage 
checks, reports A. Leonard Stevenson, 


relay tester. 


REGULATORS CHECKED 

Mr. Stevenson, shown in the photo 
above, says that regulator relays ‘‘are 
checked once a month to maintain stand 
ard voltages. Located in distribution cen 
ters for CF-1’s check the 
regulators to see that they are 
compensated 


circuits, our 
correctly 
The recorders are used 
whenever a circuit cut is made for adding 
or decreasing power. This instrument is 
more accurate than those previously used 

its flexibility make 


it a thoroughly satisfactory instrument.” 


and adaptability 


30-DAY CHARTS AVAILABLE 

You can get accurate records over an 
extended period of time with a G-E 
Type CF inkless recorder. Designed for 
dependability and maximum convenience 
without 
has a weather for 
Simply put it the 
it records volts, amps, or single 
just the information 
determine w 


it can run as long as 30 days 


attention, and seal 
outdoor service 


line; 


on 


phase watts 
need to hat corrective action 
is necessary. The CF inkless recorder has 
an accuracy up to + 1! per cent of full 


you 


scale value. Price of voltmeter (0-140 
280 volts): $110.00.* More details in 
GEC-215. 





When ordering bulletins, write to 
Section 602-239, General Electric 
Company, Schenectady, N. Y. 


BUY NOW 


From Your Nearest 
G-E Distributor 
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COLUMN-MOUNTED Pry -Ty Re Transformers at American Lo 
Y., save 


tive Company, Schenectady, 


How to save power dollars i in your industry 
with G-E Dry-Type Transformers like these 


Throughout industry, wher rmachit 
lighting o1 a rtable tools re 

changes, you'll find G-E Dr 
formers saving powe! | 


They sa 


mo mange one pata ee ees ltage for high-bay light 
ora s for machines and ing 


oi g at final assembly operation on diesel-electric locomotives 


ets to save valuable floor space. Solde: 
less connectors on the ida ratings ania MOUNTED G-E Trans- 
simplify installation—no more splicing, S rg on sr Pangaea. on 
" i w-voltage power where 
dering or taping. ed 
Dryv-Tvpe Transformers can say 
; GER, : ss your industr too. Ask 
rmers cut powe sses, conserve - nearby authorized G-E distribute 
» she how. Or write for bulletin 
uu can mount ligt ot fs rE 868A. m 411-104, Gener ble 


rmers on platforms ‘ ) Company, Schenectady 5, New York. 


“sen ELECTRIC 


——_ MOUNTED |}, 


‘ p oat ior s ing machines 





FEEDRAIL Heavy Duty Trolley 
Busway Mobility Offers Maximum 
Power Distribution Flexibility 


The Feedrail Heavy Duty Trolley Busway Systems 
furnish the flexibility so necessary for internal power 
transmission. The systems are rated 250, - 375 or 500 
amperes, 250 volts D.C. - 575 A.C., single phase or 
three phase. Standardized factory fabricated sections 
combine easily to give a “tailored to fit’ power distri- 
bution system. The ability to quickly provide addi- 
tional power take-off trolleys (rated 250 amperes) sim- 
plifies the problem of pre-planning. These up-to-date 
systems provide one of the best methods of handling 
long runs of heavy moving electrical loads. 


All current carrying parts are safely enclosed. This 
eliminates the hazards to workers and equipment that 
exist where exposed power conductors are used. It is 
far less expensive to install a fully protected Feedrail 
| Heavy Duty Trolley Busway System than to lose pro- 
| duction time because of serious accidents. 


| The Feedrail Heavy Duty Trolley Busway System pro- 

| vides a prefabricated movable power source for the 
lateral and transverse movement of heavy tonnage 
'cranes and hoists. Welding equipment that must be 
moved from place to place can be put in operation 
immediately, for take-off trolleys of this system provide 
convenient power sources. 


If you're operating with an outmoded system of 
power distribution you‘re paying for a modern 
Feedrail Heavy Duty Trolley Busway System with- 


out getting it. Consider these advantages 


1. The cost of installing the Feedrail Heavy Duty Trolley Busway 
System will be more than offset by the continued savings that 
will be realized. 

2. All live parts are safely enclosed fully protecting workers 
and equipment. 

3. Standardized units can be joined together to give a flexible 
arrangement to meet difficult power distribution problems: 
A dependable and continuous power source that is available 
at a moment's notice. 

Constructed so that infrequent maintenance is all that is neces- 
sary. The mobility of the power take-off trolleys eliminates the 
expense and delay of wiring new outlets. 


END FEED BOX 





YOUR 
POWER SOURCE 


CAN 


WITH YOUR 
EQUIPMENT 


More productive plant layouts and methods planned with assur- 
ance that a flexible power source will be immediately available. 
4. Standardized units allow for future expansion of the power 
distribution systems to match plant growth, new production 
layouts or methods. The whole system can be dismantled and 
reassembled in another location, re-using all original units. 
This helps to keep expenditures for plant additions to a minimum. 
5. Short overhead cable connections keep work areas and 
aisles clear for the free movement of material in process. Floor 
space can be utilized to better advantage. 


Lets tale tt over... 


We invite discussion with our engineering staff as to 
the possible applications of the Feedrail Heavy Duty 
Trolley Busway System to your particular problem. 
There’s no obligation on your part. 


Write to Department H.D.27 
FEEDRAIL CORPORATION, 125 Barclay St., New York 7, N. Y. 





CENTER FEED BOX 








Plain Track. Sturdy one piece steel track with rust repellant 
finish safely encloses heavy current carrying bus bars held on 
arc-resistant insulators. Provision has been made for unequal 
expansion and contraction between the copper bus bars and 
the steel track housing. Door track sections are furnished to 
permit trolleys to be inserted quickly and safely. 


Detail view of assembled track, trolley 
and track hanger. The rugged construction 
of the Feedrail Heavy Duty Trolley Busway 
System is ideally suited to the continuous trans- 
mission of power to movable electrical equip- 
ment. Every provision for safety has been 
incorporated in the design. 


Track and track accessories are standardized 
and similar type units are interchangeable. 
The combined result is a highly flexible sys- 
tem that can be adapted to meet the par- 
ticular requirements for the safe delivery of 
high capacity current. Modification or expan- 
sion present no problem and all original units 
can be re-used. 


Trolley with terminal box and pantograph linkage. 


The brush type silver tungsten faced bevelled contacts assure 
constant pressure and alignment with the bus bars. At either end 
of the trolley, undercarriage wheels prevent upthrust and hofi- 
zontal wheels prevent side slewing. Terminal box is equipped 
with lug screw type connectors and cable grip. Pantograph 
linkage provides a positive strain-free attachment for bolting 
trolley to movable electric equipment to be powered. 


In addition to Feedrail Heavy Duty Sysetms the 
FEEDRAIL CORPORATION manufactures and markets: 


FEEDRAIL “60”, SYSTEMS 

60 ampere, 250 volt D.C., or A.C., single or three phase 
FEEDRAIL “100”, SYSTEMS 

100 ampere, 250 volt D.C. or 575 A.C., single or three phase 


FEEDRAIL MULTUPLE CONDUCTOR SYSTEMS 


for power and control. 


DEAD END CAPS 

















COPE Cable Trough is Used by 
Utilities and Industrial Plants 
Throughout the World 


The ease and economy of installing standard COPE 
Cable Trough has given it wide acceptance among the 
leading utilities and industrial plants around the globe. 
They realize, as will you, how COPE Cable Trough 


saves on time, material and costs. 





COPE Cable Trough Installation at Gary 
Sheet & Tin Mill—U. S. Steel Company 


A few of the Users of COPE CABLE TROUGH 


Allis-Chalmers Manufacturing Co 


Aluminum Company of America 
Atlantic City Electric Co 

Atomic Energy Commission 
Borg-Warner Corp 

The Budd Company 

Carolina Power & Light Co 


Central Hudson Gas & Electric Corp. 


Cincinnati Gas & Electric Co 


Cleveland Electric tllumivating Co 


Commonwealth Edison Co. 
Connecticut Light & Power Co 


Consolidated Gas, Electric Light & Power Co. 


of Baltimore 
Delaware Power & Light Co. 
Detroit Edison Co 
Detroit Steel Corp 
Dow Chemical Co. 


ELECTRICAL 


E. |. du Pont de Nemours & Co., Inc. 

Ethy! Corporation 

Ford Motor Company 

Goodyear Tire & Rubber Co 

Indianapolis Power & Light Co. 

International Harvester Co. 

Island of Iceland 

Jersey Central Power & Light Co. 

Jones & Laughlin Stee! Corp. 

Kaiser Aluminum & Chemical Corp. 

Kansas City Power & Light Co. 

Kingdom of Egypt 

Kingdom of Greece 

The Mead Corporation 

Monsanto Chemical Co. 

Monongahela Power Co. and The Potomac Edison Co. 
National Advisory Committee for Aeronautics 
National Aniline Div., Allied Chemical & Dye Corp. 


CONSTRUCTION AND MAINTENANCE . . 
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New York State Electric & Gas Corp 
Niagara-Mohawk Power Corp 

Pacific Gas & Electric Co. 

Packard Motor Car Co 

Pennsylvania Electric Co 

Philadelphia Electric Co 

Pittsburgh Plate Glass Co. 

Republic Steel Corp. 

Reynolds Metals Co., Inc. 

Southern California Edison Co. 

Union Electric Co. 

United States Army—Corps of Engineers 
United States Bureau of Reclamation 
United States Navy 

United States Steel Co. 

Virginia Electric & Power Co. 
WCAU—AM-FM-TV, Phila 

Western Electric Co., Inc. 
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For Most 
Cable Trough Installations . . . 


Our exhaustive list of standard 
COPE Cable Trough parts can 
easily be worked into your 
plans. The simplified design 
of standard COPE Cable Trough 
actually saves you three ways — 


materials, labor and costs. 


As Well As... 


For Unusual 
Cable Trough Installations... 


Where the standard COPE Cable 
Trough cannot answer those 
“special situations,” COPE Engi- 
neers will help you with your 
problem. We will, as we have 

for hundreds of users, furnish 

special fittings. All we require is 
an outline of your problem and 
we will then design any special 
fittings necessary to adapt the 
standard COPE Cable Trough to 


your specific job. 


Please request full information 
on standard COPE Cable Trough 


from us today. 


T. J. COPE, INC., 711 SOUTH 50th ST. 
PHILADELPHIA 43, PENNSYLVANIA 


You know Cope by these products 


adm 


ELECTRICAL CONSTRUCTION AND MAINTENANCE 


Standard Installation of COPE Trough 
at Danskammer Point Steam Station, 
Central Hudson Gas & Electric Cor- 
poration 


Special “T’’—Designed to meet an un- 
usual design situation in City of 
Brownsville, Texas power plant. 
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Wherever Yoaralle Comsttgapen veeted 
HART-LOCK © PREVENTS UNINTENTIONAL DISCONNECTS FROM ANY 


ACCIDENTAL CAUSE @ INCREASES SAFETY... ELIM- 
INATES WASTE BY ASSURING A CONSTANT POWER SUPPLY © OFFERS YOU— AND YOUR CUSTOMERS — MORE IMPOR- 


TANT ADVANTAGES THAN ANY OTHER TYPE OF INTERLOCKING DEVICE NOW AVAILABLE 
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OPTIONAL WIRING — Bock-wired and Side-wired receptacles are quicker and easier to install. The 


strong, secure connections are neater and safer with no exposed wire ends. A andy, Wire Strip Gage 


on the back plate gives the exactly correct length for both back and side wiring. 


EXCLUSIVE ONE-PIECE ‘‘CONTROLLED-TENSION” INNER CONTACTS — For greater 


electrical efficiency, minimum resistance, low loss. Heavy bronze U-type construction with single staking 


to mounting bracket is stronger . . . lasts longer. 


HEAVY, RUGGED, HIGH QUALITY CONSTRUCTION ~ Body is of the best commercial Bakelite 


for use porcelain is available for applications requiring high heat resistance. All conducting parts 





are heavy brass or bronze; ferrous metal parts are heavily zinc plated to resist corrosion. 


TO 
Uk your boil Lctial littihdibe evan vanraoen 


Logical source for the newer, better HART-LOCK — and all the other high quality wiring devices in our complete line 
—is your local electrical distributor. He is familiar with your needs and stocks the equipment and supplies you call for. 
You are assured of prompt, personalized service. Next time you need to order interlocking devices, stop in or phone 
your local distributor — and ask for HART-LOCK. 














THE ARROW-HART & HEGEMAN ELECTRIC COMPANY 
1707 LAUREL STREET 
HARTFORD 6, CONNECTICUT 


Branches in: BOSTON, CHICAGO, DALLAS, DENVER, DETROIT, LOS ANGELES, 
NEW YORK, PHILADELPHIA, SAN FRANCISCO, SYRACUSE. In Canada: ARROW- 
HART & HEGEMAN (CANADA) LTD., MT. DENNIS, TORONTO 15, ONTARIO. 
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A DIGEST OF DAY-BRITE DATA 


DIRECT TYPE FIXTURES 
SLIMLINE “RANGER” LANG _| CRIES ORENIONS _ [CACO RANGER DATA 


——— N ZE | LENGTH | wibTH | HEIGHT NUMBER |  apPLICATION—Unit or continuous. MOUNTING —Surface or suspen- 
2 75-W \95'% 7 4 96260 | sion. CONSTRUCTION —Die-formed and welded heavy-gauge steel 
’ t T | FINISH—HOT-BONDED SUPER-WHITE enamel. WIRING—TURRET’ 
2 | 60-W |71' 7 4" 66260 | sockets. Instant start HPF 430-milliampere Certified ballasts. UL approved 


OPEN TYPE FIXTURE 2 | 40-W | 47'2 7 4% 46260 } ® G.E. Co 


LAMPS FIXTURE DIMENSIONS CATALOG LENS PLEXOLINE DATA 
SLIMLINE “PLEXOLINE-2”) }-——_—_ ‘ 


NO 2E | LENGTH | WIDTH GHT | NUMBER APPLICATION —Unit or continuous. MOUNTING — Surface or suspen- 

r sion. CONSTRIICTION—Die-formed stee!. One-piece enclosure and 
chassis. Reflector plates for 100% direct <istribution. SHIELDING— 
No. 9015 Controlens* in separable hinged frames. WIRING—ETL Cer 
onme 2 60-W 72% 67720 tified ballasts. Individually wired for unit, continuous, surface or suspen- 


ae LOW BRIGHTNESS t t t i sion installation. UL approved 


NO_ 9015 HOLOPHANE CONTROLENS* 2 40-W 48% 47720 
——— MOBILEX DATA 


FLUORESCENT ‘*MOBILEX”’ 2-LAMP FLUORESCENT 3 LAMP FLUORESCENT 4-LAMP FLUORESCENT APPLICATION Single unit, end to end, 
we FIKTUR ATA AmP Fixture | CATALOG | LAMP FIXTURE ATAL side to side. MOUNTING — Recessed into 

ANEW ner " N t MENSION | N | SIZE DIMENSION N grid type suspended ceiling. Fixture rests 
RECESSED T | | T on interlocking ‘tees’ which also support 
LIGHTING x24° 24272) 20-W 24x24 | 24372 | 20-W 24°x24 Fiberglas* Ceiling Board. Flange type 


| | | | } 

ao Mobilex also available for conventional 

SYSTEM x48" 44272 40-W 24 «48 |44372 40-W 24x48 ceilings. SHIELDING — Skytex glass 

FOR USE WITH , 2 x24 24282)/20-W 24°x24 |24382 | 20-w 24x24 panels, Boxco®louvers, or moulded 

GRID TYPE P 4 } plastic panels. FINISH—HOT-BONDED 

o ef a x48" 44282 | 40-W 24x48 |4a3e2| |40-W 24x48 SUPER. WHITE enamel. WIRING—Sockets, 
SUSPENDED 


Certified ballasts and NO-BLINK type 
CEILING aad x24 24292, 20-W 24 «24 | 24392 ~ W 24°x24 starters on 20-watt units. All 40-watt units 
x48 44292 | 40-W 24 «48 | 44392 


40-W 24x48" | furnished with RAPID-SMOOTH START 
FLA TY NAP- TROFFER DATA 
ALZAK PARABOLIC ___FLANGE TYPE SNAP-IN TYPE 


ballasts. UL approved 
FIXTURE FIXTURE 


FLANGE TYPE LAMPS | | eNGTH ' LAMPS | ENGTH _. PARABOLIC 
SHOWN ] F ‘ 


75-W 96 i 8 12:75-w 96" | \ & Diffuse Alzak aluminum troffers provide 

1 = iy ow brightness contrast. Center ''V"' louver 

4 CATALOG NO 2 CATALOG NO f : j and aoered ouvers interlocked for 
92275-8 92265-8 . strength Available also in all-white finish, 


standard fluorescent and with fill-in 








aN : + , } 
2 75-W 96% 23 97720 
—s 




















11-INCH CURVED $ : ! CURVED CONTROLENS* 
CONTROLENS* : Includes 11-inch wide (No. 9030 Inter 


mediate and 9031 End) Controlens. Lens 
FLANGE TYPE accidental displacement of 


SHOWN . or en vailable also in standard 





n sections available 
FIXTURE CATALOG FIXTURE CATALOG 
p i 
LAMPS LENGTH NUMBER LENGTH NUMBER HINGED SERIES 

> 7 Four shielding elements available: ribbed 

2 75-W 96 93225-8 96 93215-8 Shaner plans Manik: Chance lesen, enn 
LOW BRIGHTNESS 3 75-W 96 93325-8 93315-8 rate louvers and low brightness 901 5-OB 

- Controlens. Each shielding element is 


1 separably hinged, allows hinging from 
HINGED GLASS y either side. Also available in standard 
ENCLOSED | _ ) f 


vorescent. Fill-in sections available 
FLANGE TYPE rf GENERAL 
SHOWN 2 CONSTRUCTION —Die-formed through- 


out. Removable wireway cover. Con- 
tinuous wiring chonnel. FINISH —HOT- 
AMPS FIXTURE ATALOG Lames FIXTURE CATALOG BONDED SUPER- WHITE enamel. WIRING 
2 LENGT NUMBER . LENGTH NUMBER —sockets, ETL Certified ballasts. RAPID- 


] allasts on fluor 
275-W | 96 92235-8 | 275W 96 ee © cece ee 
3. 75-W 96 92335-8 3/75-W 96 92330-8 

FOR CATALOG NO 
Accent Unit—12° x12 7770 
4-ft. Troffer Units 7771 
8-ft. Troffer Units 7771-8 











ADJUSTABLE—FLANGE TYPE 
CATALOG NO. 80137 
ADJUSTABLE—SNAP-IN TYPE 
CATALOG NO. 80127 


FIXED—FLANGE TYPE 
CATALOG NO. 80127 
FIXED—SNAP-IN TYPE 
CATALOG NO. 80125 


ONE-LAMP RECESSED LAMP LENS | BOX DIMENSIONS | CATALOG DUO-FRAME DATA 


DUO-FRAME UNITS = ; penne 4 DEPT it wom i LENGTH NUMBER | Die-formed, riveted and welded construction. Two-piece 
rs 150W 8.2 7 10% 10% RS-851-RV frame. Inner frame mounted to drop hinges—opens 
+ ‘ easily for servicing. Vertical lamp mounting units (RHV) 

RS-851-RHV 


Die-formed T formation provides rigid 
strength. Holes in rails for wiring to furring 
channel. Spacer bars maintain correct 
framed opening during plastering 


TROFFER ACCENT 
UNITS 
PLASTER FRAMES 








150W 8’ 9/2 10% 10% 


+ 
| 
| 
| 
+ 


<< S . sen Saas + — + = + "7 + 14% | RS-121-RH lamp mounting units (RH) have specular Alzak reflectors 


have Holophane prismatic glass reflectors. Horizontal 


Porcelain sockets. UL approved. Four feet of flex with 


WITH HOLOPHANE CONTROLENS* 900.300w | 12” | | a” | 14% [rs- SS0-ENNE| wive end ben connecter Sendad wih eB tetas 
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A HANDY SPECIFYING CHECK-LIST 


SEMI-DIRECT FIXTURES 





SLIMLINE “‘LUVEX”’ 
2- AND 4-LAMP => 


~ FIXTURE 


4-LAMP 2 tame] 


' 


8 SUSPENSION 
Cut-off | CATALOG 
! neon UBER _} 
STANDARD §=96266-8 
35/45 | 96296-8 
STANDARD | 96468-8 


2 35 45  96498-8 


24 
FIXTURE 
_LENGTH 
962 
96\/2 
96\2 


96 


SUSPENSION 
CATALOG 


ae 
CUT-OFF NUMBER 


TSTANDARD 96267-8 
35 45 96297-8 
STANDARD 96469-8 

| 35/45 


LENGTH 
96'2 


o 
o 


LUVEX DATA 


APPLICATION — Unit or continuous. MOUNTING 
ecommended for on only CONSTRUC- 
TION—Die-formed and welded steel. A 
One-piece enclosure with interlocked louvers 
FINISH — HOT-BONDED SUPER-WHITE enomel 
|] WIRING—ETL Certified ballasts. Indiv 
| UL approved. Fil 


suspens 


metal 


dually wired. | 
| 
n sections available. 2-Lomp 


40-watt fluorescent Luvex also available | 





STAINDARD FINISH 


2 96499-8 | 
ALL-WHITE FINISH , VIZ-AID DATA 





FIXTURE CATALOG 
NUMBER 


FIXTURE 
LENGTH 


CATALOG 


ps 
waassi NUMBER 


46202-4 40-W | 49 46730-4 


49 46432-4 40-W 49 46462-4 





61 55202-5 85-W] 6 55232-5 











SLIMLINE ‘‘PLEXOLINE”’ 


2- AND 4-LAMP _. 
eels, 
EES 


LOUVERED 


FIXTURE DIMENSIONS 
LENGTH WIDTH DEPTH 
275-W|96% 12a 4 

60-W 72% 12% 4 

40.W| 48% 12% 4 
75-W | 96% 21 4 

4 
4 


CATALOG 
NUMBER 
97200-8 
67200-6 
47200-4 furnished for s 
97400-8 pass side pane 
67400-6 eer 
47400-4 


LAMPS | 





APPLICATION —U 
CONSTRUCTION 


60-W | 727% 21 
40-W | 487%. 21 


$s side 


vered 


rtace mounting, prov 
s FINISH —HOT BONDE 


tified ballast 


| APPLICATION —Unit or continuous. MOUNTING | 

| —Surf CONSTRUCTION —Dee- | 

| formed and welded steel. interlocked louvers. Albalite 
zlass side panels FINISH —(Standard) Specular Alzak 

| V-center louver. Lateral louvers and chassis in SUPER 

| WHITE. Enclosure frame in lustre aluminum. (All white 

] HOT.BONDED SUPER-WHITE ename! th ghout 
WIRING—RAPID- SMOOTH START ballasts Ind 
vidually wired. UL approved 


ace OF suspension 


LOUVERED PLEXOLINE DATA 


vs MOUNTING — Surfoce 
rmed and welded steel. Enclosure and chassis in | 
nterlocked. Reflector plates | 


ding 100° 


yr suspens 
Die-f 
able vers completely 
3 direct distributio 
D SUPER-WHITE ename 
y wired. UL approved F 

ailable for mited lighting 


Albalite | 
WIRING 

s dividua ect 

2 ] ent units als av 


Plexoline also available 


standard fluorescent 





SEMI-INDIRECT FIXTURES 





SLIMLINE CFI DAY-LINE| 


——— 


FLUORESCENT 
CFI DAY-LINE 
Ss — 


“A-J"’ ADJUSTABLE HANGER 


LENGTH 


24 
8 


TYPE—FLUORESCENT APPLICATION — Unit « 


LAMPS—2,/40-W saehite “Ait 
FIXTURE LENGTH—52"s istic 
CATALOG NO.—45230-4 


diffuse 


FINISH 


HOT-BONC 
kets f 


__INDUSTRIAL FIXTURES 


FIXTURE 
LENGTH 
95\2 


95 


CATALOG 
NUMBER 


RS-91281-8 
RS-91381-8 
RS-40281-W 
RS-40381-W 


OPEN END 


75-W 
40-W 49s 


40-W 49's 


stre 


2 85-W 
2 40-W 


61 


OPEN END 


RS-40291-W 
RS-40391-W 
RS-50221-W 


2 "eE 
FINISH 


3 white 


40-W 


CLOSED END 


85-W 66 

HYDEE Hanger with 
two 5-ft. chains, "'S 

hooks receptacle and 
cord clips 


CATALOG NO 


9988 


EXIT SIGNS 


SURFACE MOUNTING 


j SINGLE FACE 
13%6 x 9416 x 46 

| 6” LETTERS 

| i CATALOG NO. 3116 f 


CATALOG NO. || 
3314-A 
3318-A 


APPLICATION — Uni! 


RS-50231-W flectors die-stompe 


Complete 
top and end mounting. Sol 
stencil faces, 6 
arrow left, arrow r 
Baked lustre alumir 


PBM DATA 


s MOUNTING—S 


nly CONSTRUCTION 


ts bo 


spended 


ceiling and supe asts and 


ger lengths posit fixture approximately 
sections are two-piece; lower half 1s 
High efficiency, low maintenance factor 


WIRING— RAPID. SMOOTH START bollosts 


ee 


CFI DAY-LINE DATA 


SUSPENSION - P 
, CONSTRUCTION 


i 
COMFORT FOR IN 
side WIRING 
RAPID SM 


DAY.-LINE 


ne. Units available for surface, reces 
ad or glass bottom. Met 

letters without arrow; 5 lette 

ght or double arrow. Red 

um finish. Two ¢ 


r 25-watt A-19 


lamps 





SEE YOUR NEAREST DAY-BRITE DISTRIBUTOR 


Day-Brite. Day-Br 
Inc., 5402 Bulwer Ave 


standardize or te Lighting 
St. Louis 7, Missou 

In Canada: Amalgamated Electric Corp., itd 
Toronto 6, Ontar 


©. Distributed only by leading 


elec al wholesalers 
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“DECIDEDLY BETTER’ 


DAY-BRITE. 
me lighting DMM 


1952 
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BULLDOG Reduces 


No change whatsoever in products, no sacrifice in 
quality! Install genuine Pushmatic Circuit Break- 
ers, Electri-Centers, Accessories at up to 35% less! 


Yes, all Pushmatic prices have 


been dras- 


ically reduced! 

You can save up to 35‘ on full-quality 
Pushmatic”™ Circuit Breakers, Electri-Cen- 
ters and Accessories. Get all the famous 
Pushmatie features at prices paid for ordi- 
ary circuit breaker equipment. Now you 
don’t have to settle for anything less than 
Pushmatie quality in your lighting panels. 


Popular demand, plus new production 
facilities, makes these reductions possible 
on genuine Pushmatic equipment. A new 
BullDog plant (Bellefontaine, Ohio) 
devoted exclusively to producing the Push- 


is 


+) 


natic line. Production is up, costs are 





down 


you share in the savings when 
you buy Pushmatic. 

Get immediate delivery on panelboards 
to fit exact needs and specifications. Types 
P2B and P3B Electri-Centers handle indus- 
trial lighting up to 42 circuits. Types XD 
and PB Electri-Centers, up to 18 circuits, 
handle lighting and service equipment in 
homes, smaller plants. Service Electri-Cen- 
ters, up to 8 circuits, for lighting in homes 
and shops. 

Compare Pushmatic at new low prices; 
then stock and install the BullDog line. 
Write for information-packed Bulletins 513 
and B-360. 


JUST PUSH THE BUTTON! 


Famous, foolproof Pushmatic Circuit 


sreakers 
are individual, interchangeable 


units that pro- 
vide automatic, trip-free circuit protection always. 
Rupture circuits instantly when trouble occurs 
Need no resetting. A simple push restores service 


Available in 15, 20, 30, 40 and 50 amps.; identical 


in appearance, dimensions; give unmatched flexi- 
bility to all BullDog Electri-Centers. Easy to 
stock; packaged separately. Guaranteed. Listed 
by Underwriters’. 


NEW LOW PRICE! 
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Pushmatic Prices! 











P2B Electri-Centers XD Electri-Centers 
with Pushmatics for indus- for 
trial, office lighting. Immedi- 


Service Electri-Centers 
homes, small businesses also 
Feature split bus bars, Push- 
ate delivery on any panel matic protection, one central 
requirement up to 42 circuits control for all home circuits, 
from just five basic devices, both service equipment and 
Install easily, quickly with lighting. Accommodate up to 
simple tools 18 circuits. 


equipped with modern, 
safe Pushmatic Circuit Break- 
ers. Adapt quickly, easily to 
customers’ present and future 
needs. Will handle up to 8 
circuits. Attractive, compact 
appearance, 


NEW LOW PRICE! NEW LOW PRICE! NEW LOW PRICE! 


CHECK THESE ADVANTAGES 


of 
BullDog Pushmatic Electri-Center Panels 


For plants, commercial buildings, institutions, 
homes. 


Push-button switching and automatic circuit 
protection. No reset position. 








Underwriters’-listed up to 42 circuits. 
Individual Pushmatic units (Thermal Magnetic) 
rated 15, 20, 30, 40 and 50 amps.; quick- 
mounting, fully interchangeable. 

Meet Federal Specifications WP 131a Class A. 
Wide gutters for easy wiring. 


= Code Gauge steel fronts, flush or surface type. 

Individual, Interchangeable ; 

ET ES ae Code Gauge steel boxes with ample knockouts 
usnmatic units Ca be aaqdec e 

or removed in minutes to in removable ends. 

meet changes in circuit re- os * 

quirements. Rugged Push- Provision for Main Lugs at top or bottom. 


matics bolt to bus bars 


: : @ Flexible from every standpoint. 
quickly, never shake loose, 


need no servicing. 


NEW LOW PRICE! 
BULLDOG ELECTRIC PRODUCTS COMPANY 


DETROIT 32, MICHIGAN © FIELD OFFICES IN ALL PRINCIPAL CITIES f 
IN CANADA: BULLDOG ELECTRIC PRODUCTS OF CANADA, LTD., TORONTO 


PIONEERS IN FLEXIBLE ELECTRICAL DISTRIBUTION SYSTEMS 


1902-1952 . . . SERVING INDUSTRY FOR 50 YEARS WITH FINER ELECTRICAL PRODUCTS 
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SAFE, DEPENDABLE POWER 
and LIGHT CONTROL 
.-- for all types of buildings 





Safe, Dependable Power and Light Control 
is an absolute necessity in all types 

of buildings — whether it’s a small home, 
RESIDENTIAL store, office or other commercial 
| building, a large industrial plant, school, 


hospital or other institution. 


Has been Producing Equipment 


for the control and distribution of power 





and light for more than 60 years — 
COMMESCIAL electrical products that have been 
tested and proven to measure up to 

the highest standards of safety, 
efficiency and dependability — products 
that are economical, and will give 


long-lasting and trouble-free service. 





INDUSTRIAL The Next Time a job involves 
power and light distribution and control — 


whether it’s a small load center or 


service equipment, or a large 
A, switchboard, panelboard, busduct or 
Ly " other unit — use fA. You’ll 


en 41! . find it pays handsome service dividends. 





HOSPITALS AND INSTITUTIONS 
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LNTP THERMAG 
PANELBOARD PANELBOARD 
SWITCHBOARD 


MIDGET 
POWERPLUGIN 


eee Aaa ee Se 


FEEDER 
PANELBOARD 


SHUTLBRAK 
SWITCH 


DUSTITE 
PANELBOARD 


QUIKHETER 


RANGE UNIT The illustrations above are typical of the many 


@® products available for the control and dis- 
tribution of power and light. While most ( prod- 
ucts are of a standardized nature, the Company 
is prepared to provide specialized equipment to 
meet specific needs. 

For further information contact your nearest 
@ representative, listed in Sweets, or write to 


headquarters. 


COLUMN TYPE 
ADD-ON PANELBOARD 
LOAD CENTER 


Frank e€dam Electric Co. 


P.O. BOX 357 ST. LOUIS 3, MISSOURI 


Mahers of BUSDUCT + PANELBOARDS * SWITCHBOARDS + SERVICE = 
EQUIPMENT + SAFETY SWITCHES + LOAD CENTERS + QUIKHETER — 


we, 
pay 


pores 
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important NEW features 


... to the many basic advantages of 


* 





CONDULETS : TRAFFIC SIGNALS 
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have been added 


CROUSE-HINDS Type EPC 


motor starter and circuit breaker CONDULET tt 


You get all of them on the Model M52 


Model M52 EPC is the most flexible explosion-proof line maintenance, and maximum corrosion protection. 
starter and circuit breaker enclosure ever produced. The FLEXIBILITY . . . A large number of different enclosures can be 
addition of 7 new features to the proven basic advantages of assembled from the wide variety of sizes of bodies and covers. 
the EPC construction assures the greatest ease of installation They are not only used for circuit breakers and starters but 
and maintenance. have proven adaptable for many other types of electrical 
























The exclusive basic advantages of the EPC Condulet have equipment. The body has numerous conduit hubs for 
made it the world's leading enclosure for housing motor starters, flexibility of installation. 
circuit breakers and combinations for use in hazardous locations. COST AND TIME SAVINGS .. . The outstanding advantages 
The basic advantages are of the unique EPC Condulet over conventional explosion- 
EASY INSTALLATION ... The use of a strong light-weight proof enclosures all add up to lower installed cost and lower 
aluminum alloy and the unique three-section design makes maintenance cost. 
it practical for an electrician and his helper to install the All of these advantages have been available for years. 
largest housing without the use of costly lifting equipment. ‘ : 
The internal devices can be easily removed for pulling in the Now Crouse-Hinds offers you 7 new improvements to 
werne, underline the basic advantages of type EPC Condulets and 


THREADED JOINT CONSTRUCTION ... All joints are threaded. 2 Ee | Sal : 
All operating shafts and bushings are thread-in-thread con- to save you more dollars and more man-hours than ever 
struction. This insures maximum safety, easy inspection and before. 



























Built-in Push button stations available on line starters and combinations 
of line starters with circuit breakers - START — STOP, FOR — REV — STOP and 
HIGH — LOW —STOP stations for regular, reversing, or two-speed starters. 


Built-in selector switch is available on line starters and combinations of 
line starters with circuit breakers. Normally supplied marked HAND — OFF — 
AUTO or JOG — RUN — OFF, three-position style. Two-position selector switch 
or combinations of selector switch with START — STOP station can be supplied. 


Back conduit entrance can be supplied by drilling and tapping the boss in 
the center of the back ... in addition to the four regular top and bottom hubs. 


Protective Neoprene gasket is available for the upper cover joint. Where 
EPC Condulets are exposed to unusually severe weather or corrosive con- 
ditions, this gasket provides additional protection. 


A new RESET lever with threaded shaft, rotating within a 
threaded bushing, provides easier and more positive operation of the 
reset mechanism. 











. , : Model M52 
Horizontal through-feed conduit entrances are provided by Type EPC Explosion-Proof 
drilling and tapping bosses on the sides of the Condulet body. Condulet rei — 












Greater ease in wiring is provided by increased height in the 
center body section and by universal use of open framework mount- 
ings for circuit breakers and starters in the new model M52 EPC ROUSE tINDs 


Condulets. WEL, 





NJimd fer YOUR c A LD. Mh, LEFF — 
Sind fo FOUR cok. off Paatlatne 2694, I Ria 
*CONDULET is a coined 


‘word registered in the U.S 
Patent Oifice. It designates 


Ton Lay CROUSE-HINDS COMPANY ® CONDULET 
womens 1, N.Y. cs 





las — Denver — Detroit — Houston — satianepstio 
h— Portland Ore n Francis 
¢ — Charlotte — New Orleans — Ric :hmond. Va 





EPRES ENTATIV 
“Cro use-Hinds Company of Ca snada. Lid. To ont 


AIRPORT LIGHTING ° FLOODLIGHTS| 
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feat 


I Costs Less as installa- 
tion can be made in about one 
half the time. Ample wiring 
room. 


2 Continuous Service, 
even while meter is being re- 
moved or tested. 

3 Safe 


meter to < 
grounds. 


4 Construction eliminates 
any chance for water or con- 
densation getting behind 
meters. Extra knockouts for 
adding other services, ground 
conduits or time clocks. 


no wires behind 


ause shorts or 


/ CODE METER BOXES 


make them 
more economical... 
easier to use! 


The improved CODE LINE of elec- 
trical products is meeting with instant 
approval the country over. On this 
page are illustrated a few representative 
stock CODE items, available for im- 
mediate delivery. We invite you to 
write us today for additional informa- 
tion. CODE stands for quality, and its 
many years of service has well equipped 
us with valuable ‘“‘Know How”’ which 
means a safer, easier to install meter 
mounting. Write us today. 


CODE Socket 
Meter Mountings 


CODE Total Enclosures 
for Bottom 


Connected Meters 
which means complete 

protection for the meter a 
jeweled instrument. Designed 
that practically any type 
four terminal standard meter 
may be installed 
plete 
install. 

Absolute protection of meter 
mechanism against weather 
conditions. This cabinet 
made for double and triple in- 
stallations 


do away with possible 
damage to Oil Heaters, 
Clocks and Other Electric 
Equipment, as well as 
annoyance. Additional 
mountings may inter 
locked to this mounting 
while service merely by 
removing the lid and the 
end wall 


so 
be 
Comes com- 


in and easier to 


Less time 


also 


CODE 
Socket Meter Mountings 
as illustrated, shows how 
simple it is for a meter tester to 
“by-pass” a meter when the 
meter is to be worked on or re- 
moved. Also note how open and 
the terminals are to 
connect the “Line” ‘Load”’ 
to, without removing any intri 
cate A 
fifth and or sixth terminal may 
be added at any time 


* 


CODE Demand 
Meter Cabinet 

designed to house a de- 
mand meter and connection 
block. Note sloping side con- 
struction. Meter may be read 
through window. This 
cabinet is made also for double 
and triple installations. 


accessible 


and 


parts of the mounting 


glass 


e 
“A” Type Meter Mounting 
Conventional General Electric Type 
where hairpin is moved to disconnect 
meter. Costs no more 


We also manufacture a line of 
Indoor Meter Connection Boxes 
and is easy for 
the contractor to install due to ample 


wiring room to test 


and Polyphase Meter Cabinets 


as well as many types of meter 


Also easy meter. connection blocks 





ELECTRIC SWITCHES 4N0 EQUIPMENT 


THE CODE ELECTRIC PRODUCTS CORPORATION 


214 KALOS ST., PHILADELPHIA 28, PA. 
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CIRCLE F 


TRENTON 4, NEW JERSEY 





No. 9101 
Perfect if you want 
a Flush Toggle 


bakelite 
> losed 


red 
tive kick off. Brown 
or ivory. Also in 
three way. 5A 
iC A 12° Vv 


V 


Write for ovr 


No. 109 
Ideal if you want a 
flush duplex, T-slot 
receptacle with 
plaster ears that is 
quickly installed 
Box screws 
mounted in ears 
All bakelite body 

yn or ivory. 


250V — 15A- 


rew Catalog 


18 


You cantrust it... 


These Circle F wiring devices meet 
all federal specifications, and all 
requirements of the REA and CSA. 
They have earned approval of the 
Underwriters Laboratories. 


can soll if... 


Circle F means wiring devices manu- 
factured from the best grade of 
materials—by skilled labor—and 
thoroughly tested and inspected. You 
know you're selling the best when 
you sell Circle F. 


No. 136 
You'll find this Duplex 
Flush Receptacle easier 
to install because box 
screws are mounted in 
ears—binding screws 
are backed out. Wide 
ears are scored. All 
bakelite—brown or ivo 
double co 

250V—15A-12 


MFG. CO. 


WAREHOUSES 


10-4920 West Madison St 
5 a 


4 Mar 
sco—61 


real. Ca 
Ville-St 


etta S$ 
ss 


tc 


Representatives in all principal cities. 








Pick one of these and 


AMERCLAD ... for abusive service AMERBESTOS ... for the hot spots 


You can do just about anything to Amerclad Cables. They can When it’s too hot for anything else, use Amerbestos. Our 
special “‘felted’’ construction enables the fibres to stay put 


be soaked in acid mine water, dragged over rock, reeled in and 
even when the conductor is sharply bent. There’s a full 


out, exposed to sunshine. Amerclad is made in sizes to fit any- 
thing from portable appliances to 45 cu. yd. power shovels. range of sizes to fit electric stoves or electric furnaces. 





AMPYROL ... for replacement wiring PS SHIELDING ... for safety 

PS Shielding is a conducting rubber tape or compound, 
the original development of American Steel & Wire. It’s 
available on all our high voltage cables to supplement or 
sometimes replace metallic shielding. Unlike metallic 
shielding, PS Shielding clings so tight that no gaps can 
form to cause corona discharge within the jacket. It’s 


You can practically double the capacity of existing raceways 
when you rewire with Ampyrol. Six #12 Ampyrol wires can 
replace four +14 Type R wires. In addition, Ampyrol is easy 
to pull because it has a smooth, lubricated surface. For easy 
identification, the brilliant colors run clear through the 


insulation. 
easy to splice and is not bulky. 
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you can t go badness. 


” CARED CAMBRIC PAPER ....for high voltages 


Paper insulated, oil impregnated and lead sheathed cables 
.for heavy loads ' ' me : Pere 

are rigorously checked with a high voltage time test, dielectric 
power loss test and power factor test. These cables are first 
choice for high voltage, trouble-free service. 


Varnished cambric cables have an unexcelled combination 
of high dielectric strength, chemical stability (against oil 
and ozone) and long life at high temperatures. Also avail- 
able in the form of AVC for extra heat resistance. 


Choose from hundreds of types and sizes of 


American Electrical Wire & Cable 


We'll be pleased to give you more information on any of these 

quality wires and cables. Or, if you have a special 

problem, we'll be glad to give you a complete engineering 

analysis and discuss the many types of special purpose 

wires and cables not mentioned here. Just get in touch with " 

your nearest American Steel & Wire office or write: American AMERICAN 
Steel & Wire Division, United States Steel Company, Rockefeller ELECTRICAL WIRE 
Building, Cleveland 13, Ohio. AND CABLE 


AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL COMPANY 
GENERAL OFFICES: CLEVELAND, OHIO 
IN THE WEST—COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO + IN THE SOUTH—TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA, 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


U-S-S AMERICAN ELECTRICAL WIRE & CABLE 


UNITED STATES Sy 8 et 
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PROMOTE REPEAT SALES 
BUILD GREATER 


PROFITS 


BLACKHAWK SNAP-STRAPS 
“The strap with the built-in bump” 


For rigid or thinwall conduit. Exclusive self-holding 
feature saves time on the job, eliminates fumbling 
and dropping, makes difficult installations easier. 
Made of heavy gauge steel, zinc plated after fabrica- 
tion. Wide range of sizes for rigid and thinwall con- 
duit. (Patent Pending.) 


Blackhawk No. 470 Connectors Blackhawk No. 3626 Steel 
Made of special cast alloy. Strong, = Clad Wire Holders 


durable and non-rusting. Precision ; a Z Made with heavy steel base 
finished with full positive threads. 7 ~ ‘ and supporting strap. No. 22 
Formed steel clamp and solid steel square shoulder screw. All 
locknut with positive locking feature metal parts are hot dip galvan- 
are heavily zinc plated. Full length ized. Porcelain has compression 
filister head tapered point screws strain only. Smooth rounded 


make installation quick and easy. surfaces protect wire insula- 
No. 470 for “ABC” or flexible con- tion. REA approved. 


duit. No. 425 for non-metalic cable. 


Blackhawk No. 711 Service 
Entrance Cable Heads 


Features cast alloy body with 
separate cover. Heavy steel 
cable clamp. Large keyhole 
saves time, permits quick and 
easy attachment to building. 


Blackhawk No. 1426 
Conduit Entrance Caps 


Special high strength non- 
corrosive aluminum alloy. 
Easy and positive to posi- 
tion. Filister head cap hold- 
ing screws. All threads are 
clean and full cut. For 2, 3, 
4, or 5 wire service. 





Blackhawk No. 514 Yard Lights 


Highest quality porcelain enamel re- 
flector, independently mounted. Zinc 
plated cast iron head and flange, gal- 
vanized conduit extension. Wired with 
porcelain socket and No. 14 TW wire. 


rs ]adustries WRITE FOR FREE CATALOG 
mn tm 


BLACKHAWK INDUSTRIES, DUBUQUE, IOWA 


Entrance Cable Fittings . Stoples . Yord Lights . Sill Plates . Locknuts and Bushings . Wire Holders . Cable and 
Conduit Strops . Fluorescent Brackets . Connectors . Box Supports . Conduit Entrance Caps . Grounding Assemblies. 
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steel clad 


wiring systems 


are essential to 


AMERICA’S 








ition is pounted te 
e Protection from external mechanical damage to 
PeImentOUs Pru prevent time-consuming breakdowns. 


© Protection against moisture. 
Fr ict © Protection against corona cutting and break- 
dovins on high voltage work. 
e A pull-in, pull-out system for quicker electrical 
changes and repairs. 
¢ Protection against fire hazards. 


¢ Protection against tampering. 


Speeity steel clad wiring systems tor all installations 
sur defense ort. No other eleetrieal distribution: system can matel the 
veormanent ctrical security the protection — the permanence of steel 


same qualit 


National Electric Products 


e Protection against shock. Steel raceways are PITTSBURGH, PA. 
completely grounded systems 


PLANTS IN AMBRIDGE, PA. © TORRANCE, CALIF. © ELIZABETH, N. J. 














Conduit 
Systems 


SHERARDUCT — Ful! weight, threaded, 
rigid steel conduit fortified against 
rust and corrosion by the ‘Sherardiz 
ing’ process of galvaniz for life 
time protection. (also Xduct Electro 
Galvanized and Economy Black 
Enamel Finishes 


specify Wired 
Systems 


A.B.C. ARMORED BUSHED 
CABLE—Complete, re 
electrical system. Cond 

way installed at the 

nished with Dile 

lated wires 


steel clad 


wiring systems 
Raceway 
: Systems 


: XTENSIONDUCT —For extending 


circuits along we a er gs 


Two-piece base upping. No 
wire fishing necessa Attach the 
base, lay-in the wires, snap on 


the capping 


Busway 
Systems 


1.P.1. “PLUG-IN” BUSWAY 
busbar system for distributing electri 
225 amperes up to 15 

or less. Approved for m 
or vertical position. 14 Ph 
10° length, staggered 
insertion of devices cor 











4 


XDUCT JUNIOR——Electrical Metallic 
Tubing. Steel, electro-galvanized, then 
further protected inside by a smooth 
lustrous coating of durable 


lear 


enamel on ‘2 and %' sizes (black 


on other sizes 


“PLUG-IN” STRIP — Multi-outlet as 
semblies for residential or commercial 


use. Outlets every 18 or 6 Type 
CF-2 for 
A modern 


and strong 


onstant energized service 


streamlined trim. Safe 


METAL MOLDING 
lighting distribution and 
branch 
in’ principle. Two-piece, base and 


For main 
multiple 
ircuits—also has the “lay 


capping with wire retainers 


FLEXSTEEL—Golvanized, flexible- 
conduit. Continuous from 
outlet to outlet reduce installation 
costs. Provides an economical 
pull-out, 


steel runs 


pull-in 
electrical system. 


NEPCODUCT —The 


raceway 


steel 
that 


underfloor 


system provides con 


venience outlets at the floor surface. 


power, lighting, telephone and 


signal service in any type of floor 


construction 


TYPE CF2-G 
facility, for portable equipment, tools, 
etc. Permits use of grounded or 
ungrounded devices from the same 
outlet. Outlets every 18° or 6 


with system grounding 


FLORDUCT—For across-the-floor 
service. Bump-proof, mop-proof, 
trip-proof—another NE raceway 
with the “lay-in’ principle. Permits 
rigid mounting of base, positive 
capping action, 


SURFACEDUCT 


purpose industrial 


A 2-piece, all- 

lay-in” race 
way for every type of service up 
to 60 amp. Accommodates ail 


manufacturers’ approved devices. 


WH 
BI MGCbC{°U 
SEE[’ 
SY SV ” 
Ress 


LO-LOSS FEEDER BUSWAY—Designed for transmission of electric 
current up to 4000 amperes at 600 volts or less. Insulated copper bars 
mounted on close centers provide low reactance—high efficiency 
welding and other low power factor loads and for 
Approved for vertical or horizontal mounting. 


Ideal for 


riser application. 


TYPE CF-3 


control for lamps, plus constant service 


receptacle 
Encourages 
wiring. Outlets every 18 


provides wall-switch 


clocks, radios, appliances. Each 
a choice of two services 


Light ahead” residential 


4x4 WIREWA—A hinged-lid 
steel wireway for feeders, branch 
circuits, control and signal wiring 
up to 600 volts. Speeds power 
rewiring. Eliminates exposed wir- 
ing hazards. Hanger type coupling 
permits flush mounting when 
necessary. 




















For All Systems 


NE insulated building wires and cables 
with every type of insulation and 
covering, Connectors, boxes and a 
essories to meet the requirements of 
iny industrial, commercial or resi 


lential wiring job. 


All Products listed by 
Underwriters’ Laboratories, inc. where applicable. 
Sold through leading electrical wholesalers. 


STEEL FOR PERMANENCE— GROUNDED FOR SAFETY 


NATIONAL ELECTRIC PRODUCTS CORP. 
1301 CHAMBER OF COMMERCE BLDG. 
PITTSBURGH 19, PA. 


Please send me catalog information on the following steel clad wiring systems. 
Conduit Wired Systems Raceways Wire & Cables 
Busways Boxes & Fittings 


Name Title 
Company 


Address 








Couhobled™ 
TO THE HIGHEST STANDARDS OF THE INDUSTRY 


Seiaateienateaienenind 


It’s a fact and here’s 

why! First, Chester quality 

control engineers certify every phase 
of manufacture from raw material to 
finished product packed for shipment. 
No detail is too small or unimportant 
to merit their full attention. Second, 
quality in turn governs production — 
not a single foot of Chester wire or 
cable is ever “hurried through” to meet 
a shipping date or heavy schedule. 
Extra shifts, not faster production is 
the method used to break bottlenecks 
at Chester. 


This two way quality control is just 
one of many important reasons why 
electrical and electronic men, in in- 
creasing number, specify Chester wire 
and cable for an extra measure of 
reliability. Why not check your re- 
quirements with Chester today. 


FOR EVERY APPLICATION — 


JAN-C-76 Wires © 80°-90°-105°C 
Hook-Up Wire ° Shielded Wire and Cable 
Flexible Cords * Coaxial Cable * Television 
lead-in Cable * Gas Tube High Tension 
Cable * Oil Burner ignition Cable * Biast- 
ing Wire * Thermostat Cable ° Bell and 
Office Wire * TW Building and Fixture Wire 


f- 


ni CABLES» 


eo gee oe 





TW BUILDING WIRE 


ee 


THERMOSTAT CABLES 


—[S-. 


FLEXIBLE CORD 


——. 


OFFICE & BELL WIRES 


=—__ 


WEATHER-PROOF WIRES 


2m 


TELEPHONE WIRES 


——_— 


BURGLAR ALARM 


ae ne a ee een © | 


—__ 


FIXTURE WIRE 


=. 


NEON SIGN 
BURNER IGNITION CABLE 


HEATER CORD 


UL APPROVED 105°C 


—._. 


UL APPROVED 90°C 


ee 


UL APPROVED 80°C 


SPECIAL WIRES = 
& CABLES TO 


& SIGNAL WIRES a” —s SPECIFICATION 


CnestT 6 R, 


MANUFACTURERS OF QUALITY WIRE AD 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . . 


NE W 


Yor XK 


R EVERY ELECTRICAL AND ELECTRONIC REQUIREMENT 


. JULY, 1952 





gee 


satisfactor 


And theres 4 


¢ 


CERTIFIED 
BALLASTS 








Conservation and efficient use of critical materials is now of vital 
importance to our national defense. 


This adds a new reason for insisting on CERTIFIED BALLASTS in 
all fluorescent fixtures. For CERTIFIED BALLASTS always assure 
highest fluorescent efficiency and economy of operation. 


CERTIFIED BALLASTS are tested by Electrical Testing Laboratories, 
Inc., which certifies they meet the precise specifications that assure 
efficient operation. 


e Complete information on the types of CERTIFIED 
BALLASTS available from each participating manufacturer 
may be obtained from Electrical Testing Laboratories, Inc., 
East End Avenue at 79th Street, New York, New York. 


CERTIFIED “9 Participation in the CERTIFIED BALLAST program is 


You can tell a CERTIFIED BALLAST by the shield. 
eat 





open to any manufacturer who complies with the require- 
ments of CERTIFIED BALLAST MANUFACTURERS. 


“fATIFIED BALLAST MANUFACTURERS 


Makers of Certified Ballasts for Fluorescent Lighting 





2116. KEITH BLDG., CLEVELAND 15, OHIO 
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CERTIFIED STARTERS reduce your fluorescent lightin 
) g § 


costs in two ways: 
I. They assure full life for the lamps. 


2. They are made to provide at least 36,000 starting 


operations. 


CERTIFIED STARTERS thus cut your maintenance costs 


as well as increase your overall lighting satisfaction. 


CERTIFIED STARTERS do this because they are made 


to precise specifications drawn up to 
meet the particular starting require- 
ments of the fluorescent tube. They 


are then tested by Electrical Testing 


CERTI Figs 


Laboratories, Inc., which certified 


they meet these rigid manufactur- 
ing specifications. 


fas Better Fluorescent Performance L 0 
and Lower Maintenance Costs 
insist on CERTIFIED STARTERS. 


Certified Fluorescent Starter Manufacturers 


2116 KEITH BUILDING e CLEVELAND 15, OHIO 
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EXPERTS AT WORK, 
EXPERTS AT PLAY, 
ALL AGREE: 


THERES ONE SAFE WAY ! 


It’s the top of the ninth inning and 
the visiting team trails 4 to 1. After 
two are out, they get runners on 
second and third with a single and 
double. The cleanup batter is 
approaching the plate. He is the 
league’s leading hitter, but is 0 for 3 
for the afternoon. There are several 
things the home team manager can 
do, but one is really safe. Do you 
know which it is? 


Baseball experts agree the thing to do is play it safe by 
putting percentages in your favor and pitching to the 
batter. Even if he clouts one, the score is only tied. But 
if you walk him, the potential winning run—a danger- 
ous number five hitter — steps to the plate. 


Electrical experts agree that you should play it safe 
when you have a problem in protecting lighting, power 
and distribution circuits. That means relying on circuit 
breakers for all-important protection. 








The safest way to utilize the protection provided by circuit breakers is to start right 
at the service entrance. Service entrance equipment must provide overload and 
short circuit protection. I-T-E enclosed air circuit breakers are designed to give 

this protection. They operate on acommon trip principle so that overcurrent 

on any pole will trip the breaker. A complete line of internally mounted 

breaker auxiliary devices can be supplied for any application. Installa- 

tion is easy too, because I-T-E breakers are furnished with pressure 

wire connectors for front connection within the breaker frame. 


Your decision on circuit protection is a safe one, if 
you specify I-T-E Molded Case Circuit Breakers. Every 
I-T-E breaker provides reserve protection because it 
has reserve thermal and mechanical capacity tar 
beyond minimum requirements. Every I-T-E 

breaker will carry full rated load indefinitely. 

You can get I-T-E individually enclosed 

Molded Case Circuit Breakers, designed 

and built by circuit breaker special- 

ists, in four frame sizes covering: 


10 to 600 amperes 
up to 600 volts a-c 
up to 250 volts d-c 
All ratings are available 
in four types of enclosures. 


Type ET 600 ampere L frame 
circuit breaker 


2, 3 pole 250 volts a-c and 
125/250 volts d-c 


600 volts a-c and 250 volts d-c 


125 to 600 amperes with inter 
changeable trip units 


To obtain a complete description of 
I-T-E Molded Case Circuit Breakers 
for all applications, consult your 
local dealer. Or write I-T-E Circuit 
Breaker Company, 19th and Hamilton 
Streets, Philadelphia 30, Pennsyl- 
vania. Ask for Bulletin 5108-D. 


MOLDED CASE CIRCUIT BREAKERS 


I-T-E CIRCUIT BREAKER CO. + 19th and HAMILTON STS. + PHILADELPHIA 30, PA. 


Canadian Mfg. & Sales: Eastern Power Devices, Ltd., Toronto * Export Sales: Philips Export Corp., N.Y. 17, N.Y. 

















BI-SEAL SELF-BONDING ELECTRICAL INSULATING TAPE 


SPLICING TIME 
AND COST 


‘CUT 


@ NO STICKY ADHESIVES... 
EASY TO APPLY IN 
CLOSE CLEARANCES 


@ NO RIGHT OR WRONG SIDE 
. .. BOTH SIDES USABLE 


® NO TACKY SURFACES 
TO PICK UP DUST OR 
FOREIGN MATTER 


@ WILL NOT TANGLE OR 
STICK TOGETHER 


@ REQUIRES NO 
SPECIAL APPLICATION 
TECHNIQUES 


@ CAN BE STORED 
INDEFINITELY 










Here is the multi-purpose electrical insulating 
tape for wire or cable splicing . . . the tape that 
meets your strictest requirements for many un- 
usual as well as innumerable ordinary applica- 
tions. BI-SEAL offers you complete and lasting 
protection against moisture, acids, alkalies, sun- 












CHECK THESE BI-SEAL FEATURES: 


@ Self Bonding 
light, corrosion, fungus and ozone. These out- ®@ Moisture Resistant 


standing characteristics, plus Bi-Seal's excellent @ Outstanding for Low Temperature 
electrical properties, make it ideally suited for a Application and Performance 
broad range of applications in the Communica- 





tions, Electronics, Public Utilities, Electrical Con- 
tracting and Electrical Maintenance fields. 


WRITE TODAY for free illustrated 
booklet, ‘‘Insulating Wire and 
Cable Splices with Bi-Seal Self- 
Bonding Electrical Insulating Tape.” 


High Dielectric Strength 








Superior Aging Properties 


Corrosion and Chemical Resistant 


Performs Efficiently on Any 
Insulation 


e 
~ 
®@ Conforms to Irregular Shapes 
® 
7 








MANUFACTURING CORPORATION 
2 CANFIELD ROAD @ CEDAR GROVE, N. J. 
“Manufacturers of Elvctrical Insulation Since 1847” 
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""A BOX FOR EVERY NEED" 
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You'll see new, proven, profit-making Lightoliers. You'll find selling 
ideas as well as fast selling styles. You'll make more money 


LIGHTOLIER, Dept. LL 
wherever you use w...with builders, architects, decorators ...or modest- 





. Jersey City 5, New Jersey 

to-mansion home builders. 72 large, colorful, selling pages. Ask your eae are page | 

Lightolier distributor for your copy. Or use the coupon. colorful STYLE BOOK. 
Mark it for | 

’ r ’ ‘ 
LICHTOLIER 
11 East 36th Street, New York, N.Y. pa ; ee | 
. ° ttac yur letterhead, please. 
1267 Merchandise Mart, Chicago, Illinois your lette 


216 
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as FOR 
wt NON-CORROSIBLE 
4 et ie ae . ELECTROLETS | 











ELECTRIC MANUFACTURING COMPANY 


DEYEN 








you gef 


Efcorlets 


» for easier, longer-lasting connections! 


Here are ruggedly-made Iron conduit bodies that can be installed with 
the maximum of ease and a minimum of effort. EFCORLETS are newly 
engineered with accent on durability and trouble-free performance. 
EFCORLETS get that way, because they're made that way! Carefully 
made of high tensile strength iron, EFCORLETS are threaded so that the 
conduits will never shake loose. 

- for:—Clean, carefully gauged threads ® Maximum room for wire pulling and 
splicing ® Rounded and bushed openings ® Large radii to protect con- 
ductor insulation © Threaded straight to insure perfect conduit alignment 
® Interchangeable with almost all other round bodies. 


For FREE illustrated literature and price lists, 
contact your nearest wholesaler. 
Warehouses In All Principal Cities 
Electrical Fittings Corp. Dept. C7 
Woodside 77, New York 
SOLD THROUGH WHOLESALERS ONLY! 
Look for the 3) 
attractive Red and 


Black carton 
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NEW B&D 14 
Heavy-Duty 
HOLGUN* 

has 25% 

| more power! 
@ new handle * 


shaped for plenty 
of finger room 


@ weighs only 3% 
Ibs., measures only 
7% overall! 


Black & SPTOP-SPEED DRILLING 
Sten FAT SPOTS! 


Decker 1/4” 


Heavy-Duty é ne . 
ae For close-quarter drilling—you can’t 
DRILL " J “beat compact, easy-to-handle Black & Decker 
end-handle Drills! They get you in and out 
of tight spots—drive twist drills, wood augers, 
masonry bits, smaller Hole Saws—speed up 
many installation jobs in metal, wood or 
Black & masonry. And they’re quality-built for long, 
Decker 5/16” faithful service by the wosld’s largest manu- 
facturer of portable electric tools! 





Heavy-Duty 
See your nearby Black & Decker 
DRILL Distributor for a demonstration. WRITE FOR 
CATALOG to: THE BLack & DECKER Mere. Co., 
697 Pennsylvania Ave., Towson 4, Md. 


K & DE 
— <Oy 
~~ Black (agree, | . . . Use them to save time, 
YJ trouble and money! 
& Decker 3/9” SERVICE 


NTielaletelae| . 
felatelels ary 
DRILL 


J) Block PORTABLE ELECTRIC Decker 
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*Trade Mark Reg. U. 8, Pat. Of. 








WIRE BY PHELPS DODGE 
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“"NERVE SYSTEM” 
FOR A MODERN HOSPITAL 


Every electrical “nerve” ina mod- | 
ern medical center—from heavy 
power cable that introduces high 
voltage to branch circuit wiring for 
lights, equipment, and appliances 
—can be supplied by this one de- 
pendable manufacturer. Means un- 
divided product responsibility— 
every wire of highest quality. Com- 
plete range of sizes and types are 


VLA sees 
LAA eee eed 
WssIsssssssseseseeeaeia 
S4hssseseseseseseseeeaswe 
Ahhh hhssssesaeageiia 


available to meet specific operating 


conditions. 
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@ Primarv—varnished cambric insu- 
lated lead sheathed cable tor bringing 


powel into the building 


MEANS WIRED FOR LIFE! 





Spec ifying Habirshaw wire and cable, made 
by Phelps Dodge Copper Products ¢ orpora- 
tion, assures highest standards of electrical 
stability and dielectric strength. Its a long 
step toward complete owner satisfaction. 

For over 65 years, throughout the entire 
building industry, these famous produc ts have 


spelled integrity and up-te -dateness of design, 


materials and workmanship . dependable 
electrical service for the life of the building. 
As a practical businessman, you have this 
further assurance: Habirshaw wire and cable 
come to you pre-tested and guaranteed, You 
minunize installation problems—save time and 
headaches when you specify Phelps Dodge 


Copper Products. 


SEE YOUR PHELPS DODGE DISTRIBUTOR 


} 


@ Heat-resistant, moisture - resistant, 
rubber-insulated, braid-covered cable 


for feeders to distribution points. 


for branch circuits. 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 


Manufacturers of the Famous “Habirshaw” Wire and Cable. 
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@ Small-diameter, moisture -resistant 


Habirdure thermoplastic insulated wire 


















Wagner 


TRANSFORMERS 
eoothe choice of leaders 
in industry 





Wagner Dry-Type Transformers 


wu 


St 
r G4 Ls . Air /, ; VOUT, ‘ay, 
eco Fé ICS ES 7 LOWE! distribu, 4U/ i i i / YS lant 
Wagner Dry-Type Transformers are the answer to the problem of 


bringing the right voltage to load centers economically—yet with 
complete safety and dependability. 


They can be used for a variety of purposes, such as insulating a 
lighting circuit from a power circuit, obtaining a 240/120 volt 3-wire 
circuit from a 2-wire system, operating low-voltage portable lamps, 
and supplying machine tool lighting from the power circuit. They 
are frequently used to step down power distributed at 480 or 600- 
volts to supply lights, portable tools and other 120-volt devices. 

Wagner general-purpose dry-type transformers are avail- 
able in single-phase, two coil units (Type AE) in sizes 1.0 
to 200 kva, 600 volts and below; and in three-phase, two 
coil units (Type AP) in sizes 3.0 to 300 kva, 600 volts and 
below. Type AA Auto-transformers are also available. Write 


for a copy of Bulletin TU-90. It gives many suggestions 
that you can use. 





it) = 


UNIT SUBSTATION 
TRANSFORMERS 
for dependable load-center 


power distribution 

Wagner three-phase dry-type load-center trans- 
formers are built in ratings through 2000 kva 
in the 15-kv class and below. Transformer and 
incoming line section are housed in compact 
factory-matched enclosures, designed for direct 
connection to matching secondary switchgear to 
iad cod coe blanntiile Neda Wk Ciel inatereens we form a closely coupled unit substation that is 
, arious types of entrances and controls for high-voltage streamlined in appearance and readily accessible. 
Se ee ee ee ee ee eee Complete enclosure of all equipment assures safety 
against contact with live parts. 


1 
| 
i 


olla ti a ate sel 












Bulletins TU-56 and TU-13 give full information 
on Wagner Dry-Type and Liquid-Filled Substation 
Transformers. Write for your copies. 





ELECTRIC MOTORS + TRANSFORMERS + 
AUTOMOTIVE 





INDUSTRIAL BRAKES 







BRAKE 





SYSTEMS — AIR AND HYDRAULIC 


WAGNER ELECTRIC CORPORATION 
6413 Plymouth Ave., St. Louis 14, Mo., U.S.A. 
BRANCHES IN 32 PRINCIPAL CITIES 
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Announcing..the great new 64-page 
BLACKHAWK IDEA BOOK 


1001 shortcuts to save you time... 
money...materials with 
hydraulic tools and hand tools 


Here’s the greatest collection of ideas ever com- 
piled on new uses for hydraulic tools and hand 
tools, The IDEA BOOK gives you the benefit of 
ideas developed and applied by hundreds of users 
of Blackhawk equipment. Most important, the 
IDEA BOOK will stimulate you to create your own 
ideas . . . will show how Blackhawk equipment can 
solve special problems for you! So — send for it! 
You'll want to read every page — you may find a 
“gold mine” in any one picture. 

You see, the same Blackhawk hydraulic tools you 
now use for bending pipe and driving knockout 
punches make many other jobs easier, faster, safer. 
With them, you can pull pulleys, move motors, in- 

| stall heavy equipment, handle many other allied 
jobs. Savings in time, money and materials are 
often spectacular, 


IDEA BOOK contains all the facts on how you can 
WIN BIG CASH AWARDS 


in big Idea Contest. Every 90 days Blackhawk will 
Ask “THE MAN WHO KNOWS” ... Representa- give generous cash awards and citations for the best 
tives of leading supply houses have full facts on original ideas using Blackhawk equipment. Get 
Blackhawk products. your IDEA BOOK today for complete details. 


Headquarters for the world's 
most complete line of hydraulic 
tools .. . plus industrial hand tools 
TEP TTT TTT 
FOR FREE COPY, CLIP THIS COUPON AND MAIL TODAY = "\*cx#awe mrc. co. a 


Dept. M-2072 Milwaukee 1, Wis, 


Hydraulic jacks E 
up to 100 tons ““Porto-Power"’ Please send me immediately a FREE copy of your new “| 
6 64-page, profusely illustrated IDEA BOOK. 
a: equipped 
jacks i: ] @ Name _& 
a Le] Title 

Torque Power-driven Sr 
RL hydraulic pumps % Firm &- 


Wrench sets 


‘ § Address 
pry ao — et City Zone State 
and knockout punches Gauad teaks Fe Be] 4 sa? Ca] oa) ora me ee i 
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WHY DOES TRIANGLE Get so MANY BIG joss? 


When it's a big, important project, chances are that Triangle wire, cable 
and conduit are being specified. Electrical contractors for some of Amer- 
ica’s top industrial concerns, many of them vitally concerned in the defense 
effort, have used Triangle products. 


Here are a few of the projects where contractors used Triangle: 

Kaiser Chrysler New Jersey Turnpike Authority Greater Pitts- 

burgh Airport Bell & Howell Ford MotorCo. General Motors 
Anheuser Busch Standard Oii Sun Oil Wheeling Steel 

Weirton Steel Otis Elevator Du Pont National Biscuit TVA 
Atomic Energy Commission Detroit Edison. 


Depeutbii{y 


IS THE ANSWER 


Triangle gets big jobs because people know YOU CAN 
DEPEND ON TRIANGLE—FOR QUALITY AND SERVICE. 


TYPICAL 
EXAMPLE The World’s Second Largest Airport 


Electrical Engineer—Jomes Paul Warner—Pittsburgh 
Architect—Joseph Hoover—Pittsburgh 
Electrical Commer Howard P. Foley Co.—Pittsburgh 


ot mi ou 
mam om 


mm 


Galvanized Conduit ple of the major jobs Triangle has serviced. Over a million feet of 
rc pangs pies Triangle conduit and cable were used. The airport, costing $32 
Pale ble e a ; 2 / million, is exceeded in size only by Idlewild Airport, Long Island, 
house. Triangle conduit is , j New York. 


hot-dip Whether you need a few feet of cable — 


or order your material in car load lots — 


Gow Can Dyn On 


TRIANGLE 


and out 


resists flokir 


TRIANGLE CONDUIT & CABLE CO., INC. 
The Trade Mark TRIANGLE New Brunswick, New Jersey 
of Top Quality 


“Glazon"’ Building Wire * “‘Glazon’’ Non-Metallic Sheathed Cahie * Control Wire « 
Armored Cable + Service Entrance, Service Drop « Varnished Cambric, Braided or 
Leaded + Trioprene Trench, Power & Parkway Cables * Bare Wire * Rigid Conduit 
Hot-Dipped Galvanized & Black Enameled + Electric Metallic Thin Wall Conduit « 


1T MUST BE RIGHT! ® Flexible Stee! Conduit. 
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UNIPACT 2000 BELL 


Need an entire new system? Or perhaps 
just one unit that meets present noise 
level needs? Buy UNIPACT. It’s the best. 
UNIPACT is a tailor-made group of 
signals that are designed to master de- 
partment noise levels with 17 inter- 
changeable units—bells, buzzers, horns, 
chimes—all fitting one standard adapter 
plate. No new wiring is needed. Plant 
conversion is easier. Buy the proven 
brand—FARADAY. 





HOSPITAL SYSTEMS 


Whether it’s Nurses’ Call, Doctors In- 
and-Out Registers, Corridor Paging, or 
a variety of other proven hospital audible 
or visual signal devices, you're sure with 
a NAME BRAND—FARADAY. They 





FIRE ALARMS 


Fire is under control from the start with 
a Sperti Faraday Fire Alarm System. 
Fire Alarm Stations, Sounding Devices, 
Control Panels are designed to give a 
fast, efficient system that stays on the 
job 24 hours a day. 


cr > 


Tas 
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give fast, efficient performance with a 
trouble-free signal system that has 
proven itself in hundreds of installations 
across the country. Write for new catalog. 


LLL Fan VoltoL (01 Y /; RHE 
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FLYING FURTHER Fora 
NON-STOP RECORD, IN FEBRUARY 
1949 “LUCKY LADY“, A USAF SUPER- 
FORTRESS, FLEW FROM FT. WORTH, 
© TEXAS, 23,452 MILES AROUND THE 
WORLD IN 94 HOURS, REFUELING 


oes 


AALIVCINIO BPAISFAHOAY IQNIAS YT 


4 TIMES IN FLIGHT. 


JENKINS 


GUARANTEED FOOTAGE 


You get full measure with 
every roll. Tapes up tight 
and snug to the last inch. 


NO WASTE 
All Gold Seal Friction Tape 


tears evenly, does not ravel, 
molds to uneven surfaces. 


HIGH DIELECTRIC 


Less Gold Seal Tape needed 
per job. No pinholes; one 
tape thickness insulates. 


LASTING “TACK” 


Gold Seal sticks to the job 
under toughest conditions 
of cold and moisture. 


EASY HANDLING 


Gold Seal does not peel, 
dry out or smear the 
hands in hottest weather. 


SPEEDS THE JOB 


Linemen and electricians 
prefer Gold Seal Tape. It 
saves time and trouble. 


IT’S YOUR BEST BUY FOR PLANT SUPPLY 
Specify Gold Seal Tape and save. 


FRICTION AND RUBBER TAPES 


In either 10-roll cartons or single rolls. 
Every roll sealed in cellophane, stays 
fresh. Jenkins Bros., (Rubber Division), 
100 Park Ave., New York 17. 


Jenkins Bros. also make Diamond Seal Friction and Rub- 
ber Tapes which meet ASTM and Federal Specifications. 


A PRODUCT OF JENKINS BROS. «6 » MAKERS OF FAMOUS JENKINS VALVES 
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HOLOPHANE In-Bilt 
Unit with LO-BRITE* 


Concave CONTROLENS* 
Specify NO. F-1570 for 


@ HIGHER EFFICIENCY... Stepped up 25% 
@ LOWER BRIGHTNESS... cut by more than 50% 
@ CONCAVE CONTROLENS shields brightness from the observer DISPLAY ROOMS 


@ LARGER LENS and NARROWER TRIM provide the STORES 
ideal proportion for distinctive design HOSPITALS 


PUBLIC BUILDINGS é 
Architects and engineers are invited to write 


for complete data. No obligation of course. 


CLASSROOMS 
OFFICES 


HOLOPHANE COMPANY, Inc. 


Lighting Authorities Since 1898 * 342 MADISON AVENUE, NEW YORK 17,N.Y 


* Trademark THE HOLOPHANE COMPANY, LTD., THE QUEENSWAY, TORONTO 14, ONTARIO 





COMPLETE LINE + C 


TYPE YS 
Unflanged junction box 
with cover. Flush or 
Surface mounting. 





TYPE YW 
Weatherproof pull box. 
Complete with one- 
piece rubber gasket and 
hinged cover;surface 
mounting. 





TYPE YE 
Explosive resisting 
junction box designed 
in accordance with 
Underwriter’s Labora- 
tory requirements. 
Cover and flange are 
accurately machined 
and correct bolt spac- 
ing provided. Flush or 
Surface mounting. 


COMPLESE LINE 


When you specify O. Z. Cast Iron Boxes for industrial, 
railroad, airport, oil refinery and other heavy-load cir- 
cuits, you specify the best. Cast from close-grained, grey 
iron, these sturdily constructed boxes are accurately 
machined to your requirements and then hot-dip gal- 
vanized to provide maximum corrosion resistance. 


No matter what the operating condition . . . explosion 
resisting, watertight or weatherproof .. . you'll find a 
box to fit the job in O. Z.’s complete line. All boxes can 
be supplied with or without bosses or mounting lugs 
and are drilled for conduit entrances as required. 


For detailed information on O. Z.’s Cast Iron Boxes as 
well as 150 other electrical fittings, write for our catalog. 


CAST IRON BOXES 
SOLDERLESS CONNECTORS 
CONDUIT FITTINGS 

CABLE TERMINATORS 
GROUNDING DEVICES 
POWER CONNECTORS 


Buy 0.2. and you'll see why Engineers say, 











TYPE YF 
Flanged watertight box 
with cover complete 
with rubber gasket. 
Flush or Surface 
mounting. 
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“They're OK lf They're 0.2.” 


ELECTRICAL 
MANUFACTURING 
COMPANY, INC. 


262 BOND STREET BROOKLYN 2,N. Y. 
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F Select Multi-Breaker units required by job. 


Make up the Cutler-Hammer Type NMO 
MULTI-BREAKER “Plug-In” 


BREAKERPANELS 


a Assemble units to panel by “plugging in”. 


ox the iol. for tagob 


No matter what the job calls for 
when you get there, you are all set 
when you have a Cutler-Hammer 
Type N MO Breakerpanel. No matter 
what circuit load changes may be 
required if you are called back later 
on, you are ready if you have in- 
stalled a Cutler-Hammer Type NMO 
Breakerpanel. For you make up these 
distribution centers with the Multi- 
Breaker Plug-Ins right on the job for 
the job. No guesswork. No mistakes. 
The Multi-Breaker units you select 
to serve your circuits just plug into 
lace. Where you want a 15 ampere 
breaker, you plug in a unit contain- 
ing the exact number of 15 ampere 
single pole breakers required up to 
four. These units are available in . 
different circuit combinations making 
it possible to obtain the exact quan- 
tity and rating of branch circuits 
with a minimum of effort 
Cutler-Hammer Type NMO 
“Plug-In” Breakerpanels are now 
offered in sizes with from 8 to 42 
single pole branch circuits in incre- 
ments of 2. They are available in 
120/240 Volts a.c., with 50, 100 and 
200 ampere mains (lugs or circuit 
breaker) with 15, 20 and 30 ampere 
sing’e and double-pole branch cir- 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . . 


cuits; also, 40 and 50 ampere double- 
pole branch circuits. Multi-Breaker 
units are of the thermal-magnetic 
type that provide a lag on harmless 
overloads but instant trip on shorts. 

Wiring these Type NMO Multi- 
Breaker units is also a cinch. You can 
wire them right in your hands before 
you plug them in...or you can 
simply swing them out for wiring as 
shown, using one of the positive- 
pressure contact jaws turning on the 
silvered bus bar as a hinge. And 
despite the small size of these 
Breakerpanels that better utilize wall 
and column space, you get much 
more gutter space (5'4” in the 15” 
box) with more circuits. The narrow 
column type actually has double the 
number of circuits previously avail- 
able in cabinets of similar height. 

Beyond any doubt, this is the finest 
protection, the easiest to install, the 
most flexible, the most compact, and 
the most modern it is possible to ob- 
tain where a large number of branch 
circuits must be served, asin commer- 
cial and industrial buildings, hotels, 
schools, hospitals, large homes, etc. 
CUTLER-HAMMER, Inc., 1306 
St. Paul Avenue, Milwaukee 1, 
Wisconsin. 
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BULL DOG FRICTION TAPE ‘=== 


wiring plans are 
i Initial space provisions Obtain 
THE ELECTRICIAN VOTE tative Beaton and ype of svi 
* 
especially if current is to be supplied 
vy the power company based on the 
ipproxnimate demand for the building 
Assign liberal spaces and clearances to 
ic¢ mmmodate service raceways, service 
equipment, U insformer stations, and 
main distribution center Final de 
tails can be determined only after the 
layout is completed and th load has 
been computed 
Lighting layouts: Locate and mark 
bv standard symbol all (1) lighting 
outlets, (2) convenience ippliance, 
heavy-duty or other special outlets 
local or multilocation switch controls 
(show outlets they control 
special lighting equipment built 
irchitectural features of the 
1) outlets or in-built lightin 
ment in fixtures, furnishit 
chines lighting panelboard 
termine circuit | 
connect outlets 


numbers. Where 


than No. 12, show the 


of wires per run, and the size of 


be used. Underfloor sys 
} 


preferably shown on separate 


plans Manufacturers can provide 


— VI 
tv} 


vical floor plans. Extensive fluores 


lighting svstems of close spaced 


FIRST at the polls with electrical men is the tape they 
swear by, not at... BULL DOG Friction Tape. 


roffers, luminous ceilings and similar 


nstallations should also be shown on 


@ That's because BULL DOG grabs fast, holds tight . . . separate plans which also show other 
mechanical ind electrical features 


e@ Never ravels or frays . bid , ed 
. which must be considere 


@ Resists wrinkling eee stallation Sprinkler head 
@ Stays fresh in the roll and on the job. tioning. outlets, 

, ‘ F Power lavouts: Locate and mark by 
@ You try it... it'll get your vote, too! seen, euabdl an 1) mous, 


controllers 3) stationary heating de 





vices. (4) remote control and auxiliary 


devices 5 power panel 


P.S. While you're at it, stock up » control 
on BULL DOG Splicing Com- ; Z hoards. Determine branch circuit dis 
pound. Tops for high resistance : = tribution, wire and raceway size, and 


to electricity and water... and . garg sign circuit numbers 


it is self-vulcanizing into a solid, ‘Sa, Where anv considerable number of 


watertight joint. et motors is to be wired for, the location 


f each motor and other power equip 





ment, such as heaters, should — be 


shown on the plans also showi the 


Boston WOVEN BHOSE yor bs vsting ne kind of maciin 


& RUBBER CO driven and the location of the con 

, ; troller. It is well to assign a number 
Distributors in all Principal Cities . 
a to each motor and to prepare speci 


Warehouse Stock N. Canal St., Chicag nois 


Plant: Cambridge, Mass. + P.O. Box 1071, Boston 3, Mass., U.S.A. More Specifications on Page 232 
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5050 cts 
2 Som = VISUALIER 
VISUALIER | ae 


Fluorescent or ~ . labs 
Slimline Fluorescent or 


Slimline 
8 Fi. 


Slimline 


8 FT. 


Slimline 


SS GARCY | Garcy . 
; “Thin Panel” “Thin Panel’ w 
LUMINAIRES | LUMINAIRES NE 
WITH METAL SIDES DIFFUSING SIDE PANELS 
2 lamp or 4 lamp; 4 ft. or 8 ft.; 2 lamp or 4 lamp; 4 fc. or 8 ft.; 
oyna slimline; closed fluorescent or slimline; closed 


os: anneal Spot-a-Lite units or open top 








Easy Hook-on Attachment 
5082M Series Reenter iconeusie cn 1 sie ere 
No nuts or bolts ems 
LUMINAIRES t ts. St 


‘ are attached to fixtures 7~ 
WITH METAL SIDES DIFFUSING SIDE PANELS jal rare satay ot ot 


hanging 





2 lamp or 4 lamp; 4 ft. or 8 ft.; 
fluorescent or slimline; closed 
or open top; Spot-a-Lite units 
to match. 


2 lamp or 4 lamp; 4 ft. or 8 ft.; 
flourescent or slimline; closed 
or open top; Spot-a-Lite units 
to match 





E 


— 


oe 


. 


—_...: 
= 
a 


Easily Adjusted 
= A few turns of the 


Vir . stem lengthen or _ 
5500 Series ee { shorten it to compen- | 
i for uneven ceil- | 
TROFFERS ewe sate v 
1, 2 or 3 lamp rows; louver, FLUORESCENT | ing conditions. 


cok 4 Aiba 





lens, diffusing glass or open bot- 


tom; 4, 6 or 8 ft f : and 
linc 


fluorescent or sl 


Spot-a-Lites to enstch. INCANDESCENT 
light 


GARDEN CITY pag 


y = \ \ 
PLATING & MANUFACTURING CO. Wake 
oe) m: Adda-Strip 
* INCANDESCENT A complete line for every strip 


UNITS lighting application. Lengths 
1740 N. ASHLAND AVE. « CHICAGO 22, ILL. Se ee 


° ° every fluorescent or slimline 
Wide Variety lamp. Also easy-to-attach reflec- 


Available tor strips for directional light 


control. 
6970 series 
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BUY TODAY * HEAT tomorrow Cut 


ARE 


ELECTROMODE F& 


FOR THOSE 
HARD-TO-HEAT 
AREAS 


Model 14-10 Suspension type 10,000 
wotts. 230/240 volts. 


Do you have a heating problem in your plant or office . . . any 
hard-to-heat area? Electromode heaters are your logical answer. 


Here's why . . . Electromode heaters are available in all sizes and 
capacities from 1500 to 45,000 watts to fit any heating problem. 
They can be located anywhere that electrical wiring can be strung. 
Equipped with automatic temperature controls and built-in safety 
switch, means economy of operation and absolute safety from 
fire, shock, or burn. The exclusive patented cast-aluminum heating 
elements will not rust or corrode. Electromodes provide an abund- 
ance of fan-circulated heat when and where it is needed. Ap- 
proved by Underwriters’ Laboratories and thousands of commer- 
cial and industrial plants throughout the country. 


EXPLOSION-PROOF HEATERS 
for HAZARDOUS LOCATIONS 


The only Electric Explosion-Proof Heater of 
its kind approved by Underwriters’ Labora- 
tories. Features Electromode patented cast- 
aluminum heating element. Specially de- 
signed for installation in hazardous areas 
where heat is required and danger of ex- 
plosion exists. Available in 2000, 4000, 
6000 watt capacities. For full particulars 
mail coupon below. 
Model CX-2 Convection type 2000 watts 240/480 volts. 


ELECTROMODE HEATERS 
ARE USED IN THESE 
HARD-TO-HEAT AREAS 


@ Factories 
@ Offices 
lsolated Bidg 
Pump Houses 
Meter Houses 
Watchman Houses 
Warehouses 
Factory Offices 
lobbies 
Storage Rooms 
Scale Houses 
@ Gorages 

and hundreds 
of other locations. 


-----— — —- - —- -- -— - -------------} 


ELECTROMODE CORPORATION 

FLECTROMODE Dept. EC-72, 45 CROUCH STREET 

lo HEATERS ROCHESTER 3, N.Y. 
an Consult your electrical wholesaler or contractor for 
complete Electromode Heater information. 

We ore interested in Electromode Industrial Heaters 
Electromode Office Heoters 
Electromode Explosion-Proof Heaters 


NAME 





TITLE 





ADORESS 


a 
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fication sheets giving for each motor 
or heater its number, location, hp or 
kw rating, description of machine 
driven type of controller to be used 
md auxiliary control equipment. 
\uxiliary system layouts: Locate and 
mark by standard symbol, all (1) 
iuxiliary system outlets, such as tele 
phones, gongs, annunciators, etc., (2) 
junction or terminal cabinets, (3) bat 
teries, transformers, or other power 
supply — sources Determine circuit 
routing, indicate on plans and riser 
diagram, and provide for panelboard 


circuits to supply auxiliary systems 


Circuits 

Circuit runs: For concealed work in 
hireprool construction circult runs 
hould as tar as possible be shown as 
straight lines from outlet to outlet 
For concealed raceway work in wood 
joist construction, right angle bends 
must as a rule be used and it is prefer 
ble to lay out the work in such man- 

is to indicate such bends on the 

wiring plan For exposed work the 
ipproximate actual position of the 
runs should be shown 

\busive or hazardous area design: 
Isolate or place in a separate room 
wherever possible all equipment the 
ife or successful operation of which 
vould be affected by (1) abrasive 
metals, dust and chips, (2) condensa- 
tion, (3) corrosive atmospheres, (4) 
xcessive temperatures, (5) grease 
id oil, (6) excessive vibration, (7 
iter drippage or splashing, (8) ex 
plosive dusts or fumes, (9) ignitible 
fibres, flying or accumulations, (10) 
flood water. Provide sealing fittings 
nm raceways leading to rooms of 
videly different temperatures, to pre 
vent air circulation within such race 

ivs 

Final calculations: Calculate, route 
ind indicate on plans and riser dia- 
Tam the complete feeder system, 
nain distribution equipment, and 
service equipment 

Tracing methods: In addition to 
using standard wiring symbols, the 
wiring plan tracings will be more 
easily checked in the office during the 
progress of design during construction, 
or in case of revisions, by employing 
various colors of tracing ink to dis 
tinguish between lighting, power, 
signal, telephone, fire alarm or special 


svstems 


More Specifications on Page 234 
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Solve Your Problems 


Hanging and 
Supporting 
Pipe, Conduit 
or Tubing 
with... 





Steel hd nnn Devices 


With these devices you can do the best possible job — from the simplest 
to the most complex — at a saving of high-cost installation time . .. 


The products shown above have 
been especially designed for single 
runs of conduit and are stocked by 
leading wholesalers. 


These clamps and hangers will 
provide you — at the lowest cost — 
the most satisfactory installations. 





In case of installations involving 
multiple-runs of conduit, such as 
illustrated at the left, write for our 
well-illustrated and descriptive cat- 
alog, K-11, or for the address of our 
representative nearest you. 


In conduit hangers and supports, as well as STEEL CITY LEADS 
in electrical boxes and conduit fittings . . . In Meeting Contractors’ Needs 


weeekt CITY is ELECTRIC CO. 


OUTLET BOXES AND COVERS SWITCH AND FLOOR BOXES 
JUNCTION BOXES, CONDUIT FITTINGS AND KINDORF DEVICES 
PITTSBURGH 33, PA : 
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AUSTIN Top Quality, Low Cost, 
Easily Installed, PORTABLE 
LIGHTING UNITS 


Meets the demand for more adequate light. 
For all outdoor spot and floodlighting jobs 
— quickly, easily and economically installed. 
Completely packaged for your convenience. 


LS-5 

150 watt lampholder 
mounted on sturdy metal 
spike for nailing to side of 
building, post or tree, or 
inserting in ground. Com. 
plete with 5‘ cord and plug. 


LS-10 
Same as above, with 
10° cord and plug. 


CLD-150 
LAMPHOLDER 


ic-2 

150 watt bracket type lamp- 
holder complete with com- 
bination cover for mounting 
on 3%" or 4" octagon box, 
post or wall. Includes 20" of 
portable cord with stripped 
and tinned leads. Cover has 
knockouts to fit box ear 
centers and to allow cord to 
enter box 


ic-5 
Same as above, with 5’ cord 
and plug 





| Electrical Specifications 





I » prepare complete wiring layouts, 
standards, recommendations 


rineering data, are needed for 


determining loads, number of outlets 
routing of circuits 


11.1 will 


information 


controls, or 
The data 


mu 


tables in section 


h of the basic 


necessary 


Lighting outlets In many cases 


particularly in industrial plants, either 
the various classes of work to be done 


have not been assigned to definite 


spaces in the building when the wiring 


layout is made, or there is a proba 


bility that at some = future — time 


} 


mach tl 


ines and othe will 


equipme nt 


be relocated. In all such cases, wiring 


capacity should be provided that will 


} 


be sufficient for the maximum probable 


need 


Layout 


The first step in laying out a wiring 


system is to determine the outlet 


locations and loads. 


As the 


room oI 


architectural features of the 


space become more im 


portant, the choice in the location of 


outlets becomes more and more re 


stricted. Extreme cases are churches, 


theatres and similar buildings of 


somewhat elaborate architectural 


50 watt lampholder with “floating 
socket’ which moves forward or side 
to side in an eccentric plane to com- 
pensate for variations in size and 
shape of lamps. sockets or castings 
Insures tight seal and positive elec- 
trical contact. Completely wired 
Patent applied for 


CLD-35 


Same as above for 300 and $00 watt 
mogul base lamps 


treatment, where the lighting equip 


ment, whether concealed or exposed, 
CPB-150 

CLD.-150 “floating socket” 
lampholder mounted on 
PB-'4 wall or pole bracket 
having 2 porcelain insulat- 
ing tubes to protect leads. 


must be located so as to fit properly 


in its surroundings. Similar condi 


tions may be met in some retail stores, 


hotel and _ office lobbies, 


halls, 


etc. At least a preliminary design of 


building 


lodge libraries, banking rooms, 


the lighting system should be made 


in these cases before the wiring is 
laid out 


Any 


is an 


space that is to be occupied 


office in an industrial building 


» be treated as an office, while a 


COMBINATION UNIT 

CLD-150 "floating socket 

lampholder mounted on a to be 

CO.-1 cover with! 2"threaded CLDO-sp-150 

hub, in center. Cover fits CLD-150 “floating socket” 

# ‘ ooang ceiling Pans lampholder mounted on 
4 and 4” octagon boxes sturdy metal spike, with 


and concrete boxes. Pro 10 
cord and plug 
vided with knockouts to - 


fit box ear centers and to 
allow cord to enter box 


wkshop in a commercial building 
treated as industrial. 

Incandescent lighting loads: To de 
loads after the 


located, take the 


termine the 


have been 


wattage 
outlets 
foot required, for 
this 


watts pecl spur’ 
CLD-sp-35 

Same as above, with 
CLD-35 “floating socket” by the 
lampholder for 300 and $00 
watt mogul base lamps 


the given multiply figure 
total 


feet, 


case 
area of the space, in 


This 
the total number of 


square to find total watts. 


result divided by 


rutlets GIVES the 


co nputed watts per 


outlet 


The UW. B. Austin Company 


NORTHBROOK, ILLINOIS 


retail store sales room 


Example \ 


Write for Information and Prices More Specifications on Page 236 
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“OKONITE QUALITY 
CANNOT BE WRITTEN 
INTO A 
SPECIFICATION” 


p Dkonite by name 


Electrical specifications should be written to cover 
your particular needs, plus an adequate margin of 
safety. In the case of electrical wires and cables for 
critical circuits—circuits which must not fail—you 
can be assured of Okonite quality only by speci- 
fying Okonite by name. 


Okonite quality—that extra margin of circuit de- 
pendability—cannot be written into a specification. 
That's because Okonite quality is represented not 
by any one material or manufacturing technique, 
but by a vast background of accumulated research, 
proof-testing and on-the-job experience. 

Take Okolite-Okoprene cable, for instance. 

Together, the basic Okolite insulation and the 
Okoprene sheath are the result of an intensive re- 
search program and service experience extending 


back approximately twenty-five years. 

Insulation and sheath of Okolite-Okoprene cables 
are applied by Okonite’s exclusive strip process, a 
cable-making technique used by no other manufac- 
turer in regular production. Only with this process 
can uniformity and stability be assured. 

Ultra-high voltage testing, the highest in the in- 
dustry, safeguards Okolite-Okoprene against even 
the slightest imperfections. And of course Okonite’s 
on-the-job performance record has been docu- 
mented by utilities and industrial plants through- 
out the country, time and again. 

All these “plus” values are obtainable only in 
Okonite cable. That’s why so many cable buyers 
today make it a pointto specify Okonite by name. 
The Okonite Company, Passaic, N. J. 








on) - The best cable is your best policy 
+ Aw 


O° Mi 
“OKON 
4, 2° Lee™ / 


A a ogi 


A 


4 T ES insulated wires and cables 


A 
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a0) LLMAN measures 45 ft. by 96 ft. and there are 
i a 18 ceiling outlets. Single-lamp fixtures 
are to be installed. What is the proper 


wattage per outlet? The standard load 
is 4 watts per sq. ft. 
45 by 96 = 4320 sq. ft. total area 
4,320 by 4 watts = 17,280 watts 
17, 280 
18 
This wattage should then be ad 


= 960 watts per outlet 


justed to 1000, this being the nearest 


w ” commercial lamp rating. 
The improved Latrobe In those cases where an illumina- 
tion system has been designed and 
Adjustable Floor Box specified to produce values of illumina 
tion intensity lower than the maxi 
mum values referred to above, the 
wiring layout nevertheless should be 
based upon the standard lighting load 
tables. 
If no occupancy corresponding to 
the given case is listed in the tables, 
a preliminary illumination design 


will determine the watts per outlet. 


Fluorescent Lighting 
Fluorescent lighting loads: To de 


termine loads required for fluorescent 


ee ee 


lighting an illumination design must 
be prepared for typical areas and the 
watts per square foot determined for 
each type of lighting application. For 
Now equipped with an insulated 14-strand copper wire which instance a school project would re 
provides a positive electrical bond between exposed flush quire a class room layout, auditorium 
parts and conduit system, conforming to Underwriters’ Lab- 
oratories specifications. One terminal comes attached to bot- 
tom of box, and the other may be readily attached to cover. 
Once installed, wire cannot come in contact with exposed 
receptacle terminal screws inside box. Completely fireproof. ; 
Complies with National Electrical Code. Convenience outlets: In retail stores 
the use for which convenience outlets 


layout, corridor layouts, etc. In each 
case the watts per square foot required 
would then be applied to all similar 


areas in the building 


are intended should be carefully con 
sidered The general recommenda 
tion is not over six outlets per circuit 
but in many cases this number should 
be reduced. Only one outlet per cit 
cuit may be desirable in certain cases 

Outlets for show window lighting 
should usually be located on the sides 
of the columns, at or near the height 


at which the lighting equipment is to 


No. 252-R Two Gang 
Adjustable Floor Box 


be located 


No. 471 “Latrobe” 
Pipe or Conduit Hanger 





Floor outlets for show case lighting 
Neat and practical. No. 208 receptacle in 1 > na slans 

for hanging pipe or conduit one section. One cover plate has ',” flush should be located from fi I I 
reams E 


liminates drilling and brass plug; other has 2” plug. Also equip- i > ( ( he 
\” and 1” pipe ped with ground wire showing the exact locations of the 


Sold Only Thru Wholesalers store fixtures. In a small store having 


in unfinished basement, circuits may 


be carried down from the cabinet to 


F U L L M A N M A N U FA C if U R | N G C @) e : Bog gage Argh csiqer 
desired locations after the fixture loca 
LATROBE . . . PENNSYLVANIA —satgetoesgentaety odin 
More Specifications on Page 238 
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MONOWATT SURF-A-LINE WITH UREA BASES 
Arc-resisting urea bases and high insulation barriers 
between current-carrying parts make these surface 
wiring devices better than ever . . . even under most 
severe conditions. Because Surf-A-Line combines 

box, device and cover into one unit, up to 

50% installation time is saved at each outlet. 

For use with building wire, non-metallic 

and armored cable. 


MONOWATT COMBINATION DEVICES — 
are pre-assembled as complete units. 
Easier, faster to wire . . . cost less 


MONOWATT CEILING LAMPHOLDER 


than separate devices of equal qualit; 
Just two screws mount complete 

unit. Flush mounting is automatic . . . 
adjustments needed. Modern triple 
outlet (illus.) gives extra convenience 
of added outlet. Other combinations 
of outlets, single pole switches, 


designed for speed in wiring, plus 
dependability. No internal mechanism ta 
insert, no porcelain ring to work loose or 
Double terminal screws for continuous 

wiring . 
Units fit both 3%" and 4” outlet boxes. 




















3-way switches, pilot lights available. 


MONOWATT BREAK-OFF 
WALL PLATES — keep jobs moving. 
Plates can be used alone or gangedjo 
the job to any combination. No stoppa 
for a special plate for a special pury 
Screws held in place with fiber wash 
for quick mounting. 


























MONOWATT BACK-WIRED OUTLE 

clamp on this sturdily built double odpiét proce wiring 
imjnates working with binding ews in cramped 

sp 

con 

clamp down. es 

screws is eliminated 


NOWAITT 


Ly 


A DEPARTMENT OF GENERAL ELECTRIC COMPANY, PROVIDENCE 7, ®. Ie 
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Outlets for wall case lighting can 
usually be located in the wall so as to 
i FY | D lJ T Y be just above the cases. Wiring can 
then be extended on the tops of the 

» cases to the lighting equipment 

Where display cases back of the coun 
ters and on the column lines are to 
be lighted, outlets may be located on 
the column just above the cases, or if 
this is not feasible, floor outlets must 

be provided 

Lighting branch circuits Having 
determined the outlet location and 
the watts per outlet, or outlets per 
circuit, the number of branch circuits 
should next be determined It is 
preferable to make a final check by 
laying out the circuits on the floor 
Ihe number of circuits for 
i| illumination is determined 
from the outlet wattage, and the usual 
limit is L000 watts per circuit for 15 
ampere circuits For loads operating 
continuously over long periods of 

time, (school lighting, industrial gen 
eral lighting etc.) the current should 
not exceed 70% of the circuit 

capacity and must not exceed 80° 

For example, for continuous opera 
tion the incandescent lamp load on a 
20 ampere circuit should not exceed 

1680 watts (at 120 volts) or 14 am 

peres. For fluorescent lighting th 
rated lamp wattage does not provide 
an exact measure of the current 
which includes ballast losses For 
di t ib > high power factor ballasts a widely 
power is rl ution used design factor is 1.25 times the 


lamp wattage (thus 2 - 40 watt fluores 


* - 
and lighti ng cent lamps would equal 100 watts for 


circuit and load purposes) 


These Hevi Duty dry type transformers are in- =" 
; sibs ve ; Heavy Duty Circuits 
stalled in the new casting cleaning plant of the 
. . Heavy-duty branch circuits: Where 
Bucyrus-Erie Company of South Milwaukee, 


he entire load on a Circuit consists 


Wisconsin. They are designed and built to pro- of mogul-base lamps « mercury 


vide many years of dependable service under vapor lamps, special high capacity 


io circuits may be used. These are known 
adverse conditions. ~ 
as “heavy-duty circuits These cir 


For more information about Hevi Duty dry cuits may consist of No. 12, No. 10 

f or No. 6 wire, with overcurrent pro 

type transformers write for re 
tective devices rated or set at 20 amp, 


Bulletin HD-499. (0 amp, or 50 amp, respectively. 

For mogul-base incandescent lamps 
these high capacity circuits should be 
so laid out that the initial load may 

be increased by substituting lamps 
HEVI DUTY ELECTRIC COMPANY of the next larger siz Circuits of 
HEAT TREATING FURNACES HEVIEBUTY ELECTRIC EXCLUSIVELY No. 12 wire need not be considered 
ORY TYPE TRANSFORMERS — CONSTANT CURRENT REGULATORS because with this size the voltage drop 


___ MILWAUKEE 1, WISCONSIN More Specifications on Page 240 
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Eauvr. to Maintain ! 
EVERY PART REMOVABLE FROM FRONT 
in NEW CLARK type “CY” AC STARTERS 


Besides featuring an entirely new principle of arc 
interruption which substantially lengthens contact 
life, CLARK Type ‘‘CY’’ AC MOTOR STARTERS pro- 
vide faster and easier inspection and maintenance 
by a new design which permits removal of every 
part from the front. No special tools are required. 


Figure 1 shows the clean-cut open construction with 
easy access to wiring terminals and all components. 


| To inspect movable contacts, simply push down 
contact bars to depress springs “I”. 


To inspect stationary contacts, open snap-action 
cover clips “B” releasing lower arc shield "C” 
(Figure 2). 


To replace movable contacts, loosen captive 
screws ‘D" and remove contact arm. Contacts 
are now quickly removed by twisting in either 
direction. (Figure 3). 


With contact arm removed, stationary contacts 
can be replaced by dropping lower arc shield 
and turning contacts with wrench. 


Magnet coil is easily changed by removing coil 
connections and loosening captive screws in 
coil clamps “G’. Now remove armature "F” 
by pushing snap-in pin “E” in direction of 
knurled head. (Figure 4). 

Stationary Magnet Frame "H” can now be 
removed by taking out four screws holding it 
to base plate. 


To insert or replace an overload heater coil, 
remove one screw "J" and lift off cover plate. 
& An entire overload relay assembly can be 
removed by disconnecting wiring and taking 
out two screws holding it to the base plate. 
Control circuit relay block can easily be 
removed from the front by taking out one 


screw, after moving contact arm has been 
removed as in Figure 3. 


10 Entire control unit—on base plate—can be lifted 
from cabinet by loosening three screws “A”. 


Could anything be simpler? 


Complete accessibility from the front on CLARK Type “CY” AC Motor Starters makes a big hit 
with production and maintenance men. Available in sizes 0, 1, 2 and 3. Write for details. 


mt CLARK CONTROLLER co. 


é 
N - - 
G 
“"NEERED ELECTRICAL CONTROL + 1146 EAST 152N° STREET, CLEVELAND 10, OHIO 
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would be excessive unless the circuits 


are very short. For circuits of larger 


Pas WRITE 


wire the initial loading should not 
exceed 1500 watts for No. 10, nor 


For Complete Specifications of 3000 watts for No. 6. 


the Entire METALCRAFT Line of (ee stmnenerepepan 


lighting branch circuits should prefer- 


ably not exceed 2%. It is not prac- 


Fluorescent & Slimline Fixtures 


tical to calculate the wire size for 







every circuit, because too much time 





The Series and Data Below Give 
But a Hint of the Wide Scope lations, and in order to avoid un- 


necessary complication it is better to 


é ‘ 
a ~ ¥ hile tle, ae use not more than two sizes of wire. 
= 2 Normal { 


O-dll Pakaliel Some layouts provide for a larger 
, 4 


would be required to make the calcu- 









size conductor in the “home run” from 
the panelboard to the first outlet on 
the circuit to reduce voltage drop 

Receptacles must have a rating not 
less than the load they serve and when 
connected in branch circuits must be 
rated as follows: 


‘White Knight’ 





} 15 amp circuits—not over 15 amp 
2- and 4-Lamp General Diffuse vations 
i | Slimline Luminaires ; S° 
i | Average 90% Reflectance, 80% Efficiency 3 , 20 amp circuits—15 or 20 amp 
H rating 
! SIZES: for 48, 72, 96-in. slimlines; for individual | 30 amp circuits—20 or 30 amp 
i | or continuous runs. Open-end raceways allow | testes 
i ample space for wire drawing in continuous } a . - 
runs, with joiners for easy ganging. Nas 0) amp circuits—50 amp rating. 
J 
PENDANT & SURFACE MOUNTING: latter facili- | | Motors 
tated by slotted washers that simplify installa- = | Motor and heating device outlets 
tion, alignment, mounting. 7 \ F } 
j : : The size and type of motor or heating 
LOUVERS: hinged for easier maintenance and Candlepower distribu- device to be indicated on the plans 
relampin aire 
: —ee tion of 4 iomnpp restate | is nearly always determined by specific 
One- e to ri . 3 Mee > as reportec yy Klectri- | 
l ne-piece top housing chassis. s-in. thick PP : | units of mechanical equipment. 
ribbed plastic side shielding. Spot boxes as cal Testing Laborato- } 
4-lamp luminaire cross-section. ries, Inc. | Therefore, the discussion with respect 


to design procedure for power wiring 


must be based on the assumption that 
such equipment has been definitely 
selected before plans are prepared. 

Outlet locations: In most cases the 
location of machinery such as pumps, 
compressors elevators, blowers, etc., 


is fixed because of structural or other 





important mechanical design features. 


‘A-L’ COMMERCIAL UNIT — “SAMSON” INDUSTRIAL UNIT | Therefore, the motor or heating de 





“FLEUR-O-LIER’’ approved 2- and Quarter-turn “Shakeproof” wing nuts vice location is largely dictated by the 
4-lamp general diffuse fluorescent. Aver- speed installation and maintenance. Fluo- | erv location 

age 93% reflectance, 82% efficiency. rescent or slimline. 2- and 3-lamp conven- machine! sees 

Louvered or unshielded. Pendant or sur- tional or turret sockets. Porcelain or | 

face mounting baked enamel. | Controllers 


Controller locations: Particular care 


| must be given to locate control equip 
co M t | t | ment for maximum accessibility, to 
ee U Oe, INC. save steps, and to isolate it from 


R Mascher & Lippincott Sts. * Philadelphia 33, Pa. = "™<nical injury or deterioration 


from dripping water, vapors, et To 
— ce meet one or more of these conditions 


often necessitates a carefully chosen 


METALCRAFT PRODUCTS CO., INC., Mascher and Lippincott Sts., Phila. 33, Pa. 


“+ controller location at a remote out 
Please send me Bulletins and Price Lists on your complete line. 





of-danger place. Therefore one or 
ore ( ( ol pushbutton sta- 
Firm more remote-contro I 
Rome tions are usually located nearby or 
Address. City More Specifications on Page 244 
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THE RIGHT CONTROL 






FMAGNETI 








SIZE 2. 3-PHASE 


TYPE “RA” 


ACROSS-THE-LINE 


C MOTOR STARTERS 


JUST 1/2 THE SIZE AND WEIGHT OF ORDINARY STARTERS 24% ADDED 
PERFORMANCE, GREATER DEPENDABILITY AND STRAIGHT-THRU WIRING 


An ever increasing number of forward looking manufacturers have 
recognized A-H “RA” Starters as the right control for their elec- 
trical products. They are taking advantage of the many advanced 
“RA” features to bring out the in-built top performance of their 
electric motors and electrically powered machinery 

An Arrow-Hart “RIGHT ANGLE” Starter controls this P&H Arc 
Welder—product of the Harnischfeger Corporation of Milwaukee. 
Just right in every way for this installation, the compact starter 
easily fits into a limited space with plenty of room left over for 
easy wiring. Reduced control size leaves more space for other 
operating components without increasing the overall unit size. 


BUY WITH 


CONFIDENCE e 


The exclusive Arrow-Hart “Right Angle’ operating mechanism is 
more than just an ‘improvement’; it is the first real advance in 
starter design since the introduction of the original solenoid type 
The result is radically reduced size and weight with increased oper 
ating efficiency and dependability. Straight-thru wiring is an ex 
clusive, in-built A-H feature—not just a bus-bar arrangement—that 
permits time, work and space savings up to 30%. Safer direct 
routing eliminates crossover and makes circuit identification fast 
and positive. Starter sizes 0, 1, 2, 3 and 4 are available with a 
full line of NEMA enclosures for use in all atmospheric conditions. 





PROFIT BY PERFORMANCE 


THE ARROW-HART & HEGEMAN ELECTRIC CO., HARTFORD 6, CONN., U.S.A. 





HERE’S IMPORTANT INFORMATION 


f 


PLANT MANAGEMENT EXECUTIVES 
PURCHASING AGENTS ’ 
NEW EQUIPMENT DESIGNERS 

and MANUFACTURERS 


PLANT MAINTENANCE MEN 
@ and EVERY OTHER USER of 
INDUSTRIAL MOTOR 


CONTROLS _ 
pupusTRial mororR conTROLS eC oe od. 


\ 






=P 





- mwoe-7cz 


a = 


N 
STRIAL conTRol pivisid 


ny 
jt weGema® euecTRic compa 
p . conmecricet 
ao 


~ 


“ 


Fe 
war 


THE ARROW-HART & HEGEMAN ELECTRIC COMPANY 


103 HAWTHORN STREET, HARTFORD 6, CONNECTICUT 


INDUSTRIAL CONTROL DIVISION 


talog INDUSTRIAL 
ested in the 


NAME 
POSITION 

CO. NAME 
CO. ADDRESS 
city 

















RG Standard 
ORANGEBURY with ; 


Lasts indefinitely. 


concrete 


impermeable wall and tight joints prevent 


corrosive ground waters from entering. 


Light, easy to handle and tool on the job. 


Low coefficient of friction keeps pulling 


tensions on cable to minimum. Se 
ORANGEBURG Nocrete 


installed without 


concrete encasement 


Resists acids, alkalis, salt, grease, oil. 


Lays faster and at lower cost than any 


other type of conduit. 


Orangeburg is a leader in every city and state. 
Men responsible for protecting electric cables 
know they can rely on Orangeburg Fibre 
Conduit, a favorite for over 58 years. 


Orangeburg Manufacturing Co., Inc. 
Orangeburg, N. Y. 


GENERAL @ ELECTRIC ‘susmnee G Tay ba R 


SUPPLY CORPORATION seancies ano sroces w pancpac cms ELECTRIG COMPANY 





ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . JULY, 1952 243 








Electrical Specifications 





upon each machine. In addition vari- 


ous auxiliary combinations of limit- 
ing switches or tripping devices may 
be selected or may already be in- 
cluded as integral machine equip- 
ment. The 


wiring plans should 
indicate clearly the locations of such 


controlling devices and the raceway 
routings to be followed when wiring 
connections are not already provided 
for them on the machine . 


In grouping at one location two 


ING or more assemblies of controllers, dis 
MORE FUSSING OR FUM connecting switches, resistors, and 


other auxiliary devices, show on 
NO MORE MAKE-SHIFT ARRANGEMENTS wiring plans such details as are neces- 


sary to assure the fabrication of 


NO 


supporting frameworks and the proper 
alignment or positioning of raceways. 

To determine the detailed require 
ments for motor controllers and their 
disconnecting means see Article 430 
of the National Electrical Code. 
Where a motor controller is not lo- 


(PATENTS APPLIED FOR) 


cated within sight of its motor, the 





controller must usually be capable of 
being locked in the open position. A 


manually operable switch designed to 





prevent the starting of a motor may 
nis H 9 ‘ . ° 
Here’s just what you've be located within sight of remote 


wanted all along. Porcelain Products | controlled motors. This switch may 
offers you the first easily attached, low be placed in the remote control cir- 
priced Pipe Mounting House Bracket for use cuit of the remote control switch or 
, switches, or it may disconnect the 

wherever you fasten electrical conductors to 
pipe. They're perfect for residential, industri- Branch circuits: Wiring connections 
al or rural wiring jobs... ideal for ranch type | should indicate (1) whether raceways 
housing with wide eaves. Save time..money.. are to be run concealed or exposed 


motor branch circuit conductors 


° . . . twee . ‘ating device 
avoid costly delays. Write for prices, literature. | D&twee? the motor or heating & * 
and its control equipment, (2) 





whether run overhead on the floor 
and (3) the exact location for termi- 
nating the raceway beside the motor: 

Many motors and heating devices, 
as for printing press and laundry 
equipment, are mounted on machines 





with or without machine-mounted 
controllers. For such cases, particu- 


Single Point Unit for 114” larly in concealed home-runs, the wir- 
per Pog 1g 
Three Point Unit 41." or 6” wire Va"; 2" and 212" pipe 


ing plans should indicate the exact 
spacing, for 2 and 2!/9” pipe 


raceway termination at each machine. 
Where a machine is supplied with all 


its wiring installed by the manufac- 
turer, state this condition, whereas 
the complete details of all wiring that 
is to be attached to machines by the 


wiring contractor should be indicated 

e on the wiring plans. 
For motors or heating devices that 
are located in areas having floors sub- 


FINDLAY, CHIO ject to seepage or prevalent moisture, 


More Specifications on Page 246 
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The RLM Standards Institute Announces its 


1952 ENLARGED EDITION 


of the RLM Specifications Book 


You are invited to obtain your compli- 
mentary copy of this latest reference 
work on industrial lighting equipment. 
Architects, lighting engineers, electrical 
contractors, etc. recognize the RLM 
STANDARD SPECIFICATIONS BOOK as an 
authoritative aid in the specification, 
recommendation and purchase of indus- 
trial lighting units. It is the only indus- 
trial lighting book which helps evaluate 
lighting units in terms of illumination, 
construction and performance standards. 
Further, the rtm Specifications Book 
provides ready-made specifications which 
assure industrial lighting units that meet 
approved minimum standards of quality. 


USEFUL 
Latest RLM Lighting Dala: 
Coefficient of Utilization Tables 
Light Distribution Curves 
Typical Reflector Shapes 


UP-TO-DATE 
Two New RLM Specifications: 
No. 4 RLM 300-1500-w Porcelain Enam- 
eled Reflectors for High Mounting 
No. 40 RLM 300-1500:w Aluminum Re- 
flectors for High Mounting 


HELPFUL 
Clarification of Ballast and Slimline 
Lemp Stendords on 
RLM FI 





Nos. 5,6 RLM = CLOSED END UNITS 
two and three-lam 

Nos. 9, 10 RLM 8° OPEN END UNITS 
two and three-lamp 

Nos. 22, 23 RLM 48° TWO-LAMP UNITS 
with LONGITUDINAL SHIELD open and 
closed end 

Nos. 7, 11 RLM 60" TWO-LAMP UNITS 
open and closed end 

Nos. 28, 29 RLM “g OPEN END UNITS 
two and three-lam 

Nos. 30, 31 RLM 96" OPEN END UNITS 
two and three-lamp 


AUTHORITATIVE 
mo gt ae ef and Additions to 
R 1 d pa 





Neo. 1 RLM DOME REFLECTOR 
No. 2 RLM DEEP BOWL REFLECTOR 
No. 3 RLM SYMMETRICAL ANGLE 


No. 18 RLM GLASSTEEL DIFFUSER 


INFORMATIVE 
Easy-to-Read, Illustrated "Story of the 
RLM Label”: The need for standards in 
Industrial Lighting . .. History of the RLM 
Institute How the RLM Inspection and 
Certification Program works The Im- 
portance of Porcelain Enamel . ete 


Published as a contribution to the advancement of the Science of 
Industrial Lighting, and as an aid to everyone who buys, sells, 


recommends or specifies Industrial Lighting Equipment. 


The 1952 Edition is designed to be even your work is concerned with industrial 


more helpful. It contains newly-approved lighting equipment, a copy of the 1952 
specifications and latest revisions, and Edition RLM SPECIFICATIONS BOOK Is 
for the first time, valuable coefficient of available to you without cost or obliga- 
utilization and light distribution data. tion. Write RLM Standards Institute, 
Thus the user has at his fingertips the Suite 819, 326 West Madison Street, 
complete picture on each RLM unit. If Chicago 6, Illinois, for your free copy. 


ATM STANDARDSSINSTITUTE 
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Electrical Specifications 





the racCwayvs may 1th SepTENC 

routed overhead to avoid 
water pockets 

Outlet and equipment location 
The wiring plans must show oud 
locations for exit and emergency lights 
to comply with the National Electrical 
Code, state and local fire or safety 
regulations The locations of equip 
ment lor non-compulsory systems 
such as annunciators, loudspeakers 
etc., should be chosen for ready ac 
cess, step-savings, audibility or visi 
vilitv. ‘Transformers, charging devices 
master instruments, relay panels, and 
junction — or distributing cabinets 


should be located to permit easy ac 


: cess for maintenance 
f-¥ 4 Circuit routings should be shown 


> on wiring plans to indicate outlet in 
J 


terconnection. If future extensions to 


the system are contemplated, the care 


| y . ‘ 1 } 
New Straight-Line type ‘ | ful routing and termination of initial 


circuits will greatly simplify such 
work later on. Unless circuit or cable 
runs are clearly determined on the 
wiring plans, frequent take-offs or 
multi-cable splices may be attempted 
which would tend to complicate 
maimntenance 

lo simplify the routing and identi 
fication of auxiliary system conductors 
or cables, junction or terminal cab 
inets should be located at accessibl 


Conventional points. 


Straight-Line All branch circuits that supply 
Conventional Delta power to auxiliary systems, such as for 


signaling transformers, battery charg 


ers, converters, o1 or synchronous 
x LOW INSTALLATION COST nek case Ge 


clearly ident 


+’ LOW MAINTENANCE COST fied within the panelboard to prevent 

them becoming disconnected by mis 
Featuring an exclusive patented M&W design, the new cable racks take This is most likely to occur at 
utilize porcelain bonded to the top and bottom halves of the castings. pane Iboards from which groups ol 
Both halves are securely locked together by set screws—nothing to lights are turned on and off | 
take apart or lose. various persons 


Here is quick. simple installation and maintenance that means time- 
saving and lower costs on cable jobs of all kinds. Write today for full Panelboard 
details. Lighting panelboards: The simplest 


, form of panelboard is that providing 
Manufacturers of Watertight Service Entrance Connectors 


} 
Ground Clamps & Rods—BX-Romex Connectors—Wire Holders one fuse or circuit breaker for eacl 
Service Entrance Fittings—-Conduit Hangers & Insulator Supports. 


Write for Catalog No. 20-B 


ungrounded circuit conductor, or, for 


the ordinary two-wire circuit, one pet 


circuit. For circuits under 30 amp 
operating at not over 125 volts, plug 
e @ e 
fuses are generally preferred to 
— cartridge fuses as being easier to re 


lace and occ ying less space 
The M. &W. ize) IC MFG. CO., Inc. ' air jotta SWIC h ee al 
EAST PALESTINE, OHIO the panelboard is commonly provided 


More Specifications on Page 248 
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here it is! 
A COMPLETELY NEW APPROACH TO 
OVERALL LIGHTING... 


NOW .. . advanced design fulfills all the possibilities 
and benefits promised by overall lighting! Smithcraft Area 
illumination is a complete fluorescent lighting system free 
from all the limitations and mechanical difficulties of pre- 
vious attempts, yet it is not "custom built" to each instal- 
lation, Skillfully engineered with unbelievable simplicity, 
Smithcraft Area Illumination when installed becomes a 
lighting "fixture" of limitless dimensions, shapes and pat- 
terns with unrestricted selection of shielding media and 
varied intensities within the system. For those who plan, 
recommend and install, here is an important new tool and 
business-producer; for the user, Smithcraft Area Illumina- 
tion opens up exciting new possibilities for effect combined 
with illumination of unequalled quality. 


To the architect, Smithcraft Area Illumination presents a new opportunity for 
freedom of expression in the integrating of lighting interiors within interior design. 


Here is freedom of choice with no restrictions as to size, pattern, intensity, shield- 
ing, and periphery. 





Engineers can now specify and get any required level of intensity. Or different 
intensities for different sections of an installation may be recommended to permit 
optimum usage of store or office areas. Alternating light, rows of lighting, or 
banks of lighting are possible because of flexibility of switching and a specially 
designed wiring system. 





Ease and economy of installation are truly amazing! Smithcraft Area Illumination 
is actually installed in far less time than any combination of ceiling and illumination 
currently available. No careful dimensioning is required and no special tools, 
rules, or gadgets. From the time the hangers are in position on the ceiling to the 


| 


finished installation, only a water level and small screwdriver are required. 


For those who own buildings and businesses of many kinds, Smithcraft Area 
Illumination is a profitable and practical investment. Versatile and adaptable, 
here highest quality illumination combined with appearance and effect that 
sells and produces. Its ease of maintenance and adaptability to future plans and 
developments are factors that interest any businessman. Yet, its initial cost is 
comparable to that of a suspended ceiling and troffer system. 


Ulnnerica's i (ne t df { UCte 4 aia Loe Smithenalt 


LIGHTING: “DIVISION 


Send now for fur- 
ther information 
on Smithcraft 
Area Illumination. 
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y 0 U r HT] R a | S y T | E Electrical Specifications 
S Pp iJ S | Fl C AT { 0 4 S in retail stores and in large spaces 
s 8s 8 where it is convenient to have a single 


point of control, except where a more 





elaborate control system is called for, 
as in a theatre or other assembly hall 
In an apartment building, hospital, 
or school building, local control by 
means of wall switches is necessary 
and circuit switches on panelboards 
are usually single-pole 
granch = circuit’ breakers provide 
both overcurrent protection and in- 
| dividual circuit control 
Panelboards can be obtained with 
FU R x | S ui ES TH E main fuses or a main circuit breaker 


Such equipment is usually the most 


practical means of providing over 
* current protection for a panelboard 
where such protection is required. A 


main switch or circuit breaker may 
e be useful if all circuits are to be con 
W 0 R K Mi A 4 S H i - trolled together; for example, a panel- 
board supplying show window lighting 

only. 
3 a f R F 0 a M A N C Spare circuit equipment should be 
provided on every panelboard amount- 
| ing to at least one spare circuit for 


each five circuits utilized in the 





= original layout. Where the cabinet is 
The result of many years of leadership in the manufacture | |). «1. the wall. icicles dened 


of top quality electrical products, ETTCO is the overwhelming be made for bringing this number of 


. , circuits out of the cabinet without 
choice of electrical men everywhere. 


channelling to finished wall. Such 
provision may consist of empty Trace 


Skillfully designed and carefully manufactured under the 


ways run up from the cabinet to 


most exacting standards of quality and performance, ETTCO | <overed outlet boxes located in the 
? : ceiling, or run down to boxes in the 
products provide maximum economy and freedom from trouble. cettin of the cie< below. os both 


or by leaving space for two additional 





wires in each run from the panelboard 


BUSHED ARMORED CABLE to the first outlet. 


Each of the following considerations 


FLEXIBLE STEEL CONDUIT | vriining “nc” requizcd, number ot 
NON-METALLIC SHEATHED CABLE | "ici practice timits the number of 


NON-METALLIC FLEXIBLE CONDUIT location or panel to a maximum 


of 42 


SERVICE ENTRANCE CABLE | %o branch circuit run from the 


cabinet to the first outlet should ex 
Representatives in all principal cities ceed 100 ft 

Panelboards should always be ac 
cessible for the replacement of fuses 


Sold Through Electrical Wholesalers Only or the resetting of circuit breakers. 


If circuit switches or circuit breakers 





are to be used for the control of 


lighting equipment, convenience of 


EASTERN TUBE & TOOL CO INC access for this purpose should also 
bb | a 


be considered 


75 ONDERDONK AVE., BROOKLYN a7, Me Ve Panelboard locations should be so 
More Specifications on Page 250 
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Specify Pemco 


For the newest and finest in modern design, for superior workmanship, for 
practical application and satisfactory service, always specify Pemco. 


NEW! Exclusive Pemco design Service Station fivores- 

cent island light with selling sign that carries inter- 

changeable message! In 4’, 8’, 12, 16° units. 
Potent Applied for 


























<4 

ATTRACTIVE and efficient! 

Pemco's Deluxe Alzak aluminum 

floodlights guarantee maximum A 

light ovtput. Available in 65° to INTERCHANGEABILITY and adaptability keynote modern Pemco 
110° beam spread. Weatherproof, street lighting luminaires. To meet ch i qui modern 
bug-proof construction, built for hood illustrated above can be fitted either way shown. Designs like 
lasting service! these reduce parts warehousing, simplify change-overs. 











USE from ONE to FIVE PAR fiood- 
lights on Pemco's new island 
luminaire. You can count on high- a 


est efficiency, long-life design, PROTECTIVE LIGHTING equipment by Pemco features rugged con- 


plus eneenes flexibility the user struction, efficient design, usability. Bracket here can be adjusted 
oppreciates. jae lly or ically with i h ble | i shown. 


























@ Street-lighting standards built to last! From Pemco's 68 years of ex- 
perience, we recommend Union Metal standards, available in 
sleekly app @ steel or al in round or octafiute shape, 
and American Concrete standards 





FREE CATALOG: Send the coupon for Pemco's General 
Catalog No. 90, an invaluable reference in your work 


’ z 


Poe ices as 
FSR oS Se PHILADELPHIA ELECTRICAL & MFG. CO. 
HILADELPHIA 1200 N. 31st St., Phila. 21, Pa. 

RRS ay ae Please send me a copy of Catalog No. 90. 1! am particularly 


interested in (check, please) 


Ee . ICA L a Street Lighting Service Station Lighting Floodlighting 
M ¢ NAME TITLE 
FG 7 Cc .@) *. COMPANY 


1200 N. 31st Street, Phila. 21, Pa. ADORESS 
Offices in Princinal Cities ciry STATE 
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Famous Guns 


chosen that the feeders will be as 


short as possible and may be brought 











to the panels with a minimum of ex- 
pense for bends and offsets. It is 
difficult and often impossible to install 
large conduits concealed in the floor. 

In a small building consisting of 
one story and a basement, a single 
panelboard located on the main floor 
Elgin Cutlass-Pistol, Caliber .54, may be sufficient. For larger build 


1837 Model, made by C. B. Allen. Invented by ings, one panelboard per floor may 
George Elgin of New York, this formidable arm 
was intended to take the place of the cutlass and : ; 
pistol commonly used by naval boarding parties. I ighting feeder capacity: The mini 
One of several variations of this weapon is the mum sizes of feeders to provide for 
shorter Bowie-Knife Pistol. 


be considered the minimum. 


carrying capacity are to be based upon 
a load of 1,000 watts for each 15 amp 
branch circuit installed, plus the total 
initial wattage of all heavy-duty lamp 





circuits, plus 500 watts for each spare 
circuit provided on the panelboard. 
\ demand factor as permitted by 
the National Electrical Code may be 
applied to the total wattage. This de 
mand factor will be 100°% for all re 
Kentucky (actually Pennsylvania) tail stores and for small buildings of 

Flintlock Pistol, Caliber .36, ‘ = any occupancy. 
Revolutionary Period. Made by the same ; Having determined the 
Pennsylvania gunsmiths who crafted the 
famous “Kentucky” rifles, these full-stecked 


pistols actually were rifles-in-miniature. Every “Kentucky” wattage x demand factor) for each 
pistol is unique; the same gunsmith never made two alike. feeder, the 


maximum 
demand in watts (total computed 





current per feeder is cal 
culated as follows: 


Two-wire, 120 volt system 
Watts 
120 
Three-wire, 120-240-volt system 
Watts 
240 
oh »\ Instar.t-heating : Four-wire, three phase, 120-208-volt system 
Am ©! || Weller Soldering Gun Watts _ 
mn, Soo for light or heavy work. Dual ¥ . 360 = ==p- 
ty a heat greatly increases tip life. ‘ “ j 
\' 2 ff Switch instantly to high or ‘ : Voltage drop: A voltage drop 
low heat as job requires. Pre- 
focused spotlights end “blind soldering”. Exclusive _ : 
tip-fastening arrangement assures full, constant heat. : system from the service entrance to 
Shatter-proof ge housing. Perfect balance. Low- 
cost, replaceable tips. Pays for itself in a few months. d , 
See at your Distributor or write for Bulletin direct. p demand amperes computed as ex- 
plained above, the size of conductors 
Get SOLDERING TIPS, new Weller Handy Guide to faster, required for 1% drop should be cal 


easier soldering. 20 pages fully illustrated. Price 10c¢ at your Dis- | culated and this size should be used 
tributor, or order direct. 


= amp 


amp 


should not exceed 1°% in the feeder 


any panelboard. Using the maximum 


if it is larger than the size required 
for carrying Capacity. 

Provide for future increase in feeder 
capacity. All branch circuit calcula 
tions are based upon a possible future 
increase of 50° in the load on 15 
amp circuits and the substitution of 
FROM GRIP TO TIP! lamps one size larger than the original 
lamps on heavy-duty lamp circuits. 
In order to make it possible to use 
SOLDERING GUNS 815 Packer Street, Easton, Pa. this excess circuit capacity, provision 


must be made for a corresponding in- 


The Finest Soldering Tool for the Finest Craftsmen More Specifications on Page 252 
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PREFERRED BY LEADING ELECTRICAL MEN 
JEFFERSON 


TRANSFORMERS 


A complete line of nor- 
mal and high power 
factor ballasts is avail- 
able tor the efficient 
operation of all stand- -« 
ard sizes of fluorescent 
Types are available for indoor or outdoor lamps 
lighting and multiple or series circuit Single and two lamp high power factor ballasts are available 
street lighting... Designed and manu- for the operatidn of all types and sizes of Slimline lamps. 
factured by transformer specialists with Series Sequence Ballasts for the improved operation of two 
over 35 years continuous experience... 96T12 and two 48T12 lamps are the latest additions to the 
Engineered to coordinate exactly with Jefferson line 
specifications of the lamp manufacturers All Jefferson Ballasts are certified by E.T.L. and approved by 
Assurance of correct starting and oper- Underwriters’ Laboratories. Series Sequence Ballasts meet the 
ating performance for long-life, high efficiency lamp requirements of the proposed American Standard Association 
operation s Test Specification C82.1 and Supplement No. 1. 


Single and two-lamp—normal and high 
power factor—transformers. Plus and 
minus taps are provided on the primary 
side to permit exact matching to the line 
voltage. A design for every installation 


» ) ) ) oo te . > —_ 
whether Indoors or Outdoors. Complete The ONE Jefferson Universal-Mounting WIZARD Bell Trans- 


» . , ? 5 

Crete im aew comming 225-7. former for operation of door bells, buzzers, annunciators and 
door openers replaces THREE models, The pat- 
ented mounting feature for clamping to the 
edge of a knock-out provides for installation on 
an outlet box or cover or cabinet—mounting feet 
TRANSFORMERS : make surface mounting feasible. Chime trans- 
formers with greater voltampere capacity and 
with the same constructional features are also 

available. 


@ THERMAL,—SAF-T-LAG 
@ RENEWABLE,—SUPER-LAG 
@ RENEWABLE,—JEFFERSON-UNION 
@ NON-RENEWABLE 
FUSTATS @ PLUG FUSES 


Select the type for your particular needs 


The Jefferson SAF-T-LAG is a heavy-duty Thermal 
Non-Renewable Fuse with an extra Safe-Time-Lag § 
to protect equipment and machinery,—it acts posi- 
tively on dangerous overloads yet prevents premature and un- 
necessary blowing on harmless, temporary overloads. The copper 
elements used have much lower resistance than conventional 
zinc elements providing 50% lower watt loss and cooler operation. 
Jefferson SUPER-LAG Renewable Fuses with the long time 
~ lag for motor loads and UNION Renewable 
Save time on i _ luses for circuits where voltage surges are not 
new plant : a factor. A minimum number of parts permits 
wiring and re- > quick and easy renewal. 
wiring. Install Where overloads are not a frequent occur- 
Jefferson Power f rence, as for lighting circuits, the Jefferson 
Circuit Transformers Non-Renewable Fuse is the choice for eco- 
to provide the 110-115 nomical, dependable service. 
volt service for lighting, hh The Jefferson Fustat prevents tampering or 
controls and portable equipment in ’ over-fusing. It has a built-in thermal cutout 
plants or buildings where higher |} which provides a long time lag. Made in capaci- 
voltage circuits (230, 460, 575) are ties of .3 to 30 amperes, for 115-volt circuits. 
employed. Save copper, manpower - Plug Fuses, well-made of strong molded in- 
and steel. Write for Bulletin 501-15. sulation,—3 to 30 amperes, for 115-volt circuits. 


JEFFERSON ELECTRIC COMPANY, Bellwood, Illinois 


In Canada: Canadian Jefferson Electric Co., Ltd., 384 Pape Avenue, Toronto, Ontario 
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"Y am typing a lot of 
orders to QUADRANGLE 
these days” 


QUAD Sign Reflectors 


This typist can’t help but be impressed 
when she sees those QUAD orders come 
thru. The 15 different sizes and shapes 
of QUAD SIGN REFLECTORS sell well 
because they deliver good lighting and 
there is always the right type for the 
job. They range from six-inch round for 
40 watt lamps to 18-inch rectangular for 
1500 watt lamps. Permanent porcelain 
enamel finish throughout this line — 
green outside and a lustrous white inside 
reflecting surface. Fittings are thor- 
oughly rustproof. 


SPECIAL FEATURES 


In addition to the type “H” socket- 
fittings for attaching to horizontal pipe 
shown on the round and rectangular 
reflector pictures, there are also avail- 
able “V’ fittings for suspending re- 
flectors on vertical pipe and “B” socket- 
fittings for mounting direct to outlet 
box. 


Reflectors are removable and inter- 
changeable on all three types of socket- 
fittings. Easy wiring and installation 
feaures make them especially suitable 
for sign work 


For suggestions on the application of 
QUAD Sign Reflectors and data on 
sizes, send for Bulletin No. 8 


QUADRANGLE 


Sas. PRORITA ST. 


SPADE SIGN REFLECTOR 


Designed for small and medium 
sized signs this unique one-piece 
reflector is ideal for store-front 
transoms. Streamlined, yet in 
conspicuous, it does not ob 
struct view of sign. Rust-proof, 
weatherproof, easy to wire, it 
mounts on a shorter '2” pipe 
arm. Light distribution is wide 
on the sign with straight line 
cutoff at upper edge 


RECTANGULAR 
SIGN REFLECTOR 


Widely used for wall signs and 
bulletin boards, these reflectors 
produce a uniform distribution of 
light over a wide vertical area 
The contour is such that a 
straight line cutoff of light at 
the top of sign is obtained with 
out spillage, scallops, or shadows 
Signs range from 50 Watts to 
1500 Watts 


ROUND ANGLE 
SIGN REFLECTOR 


Generally used for gasoline sta- 
tion advertising, these efficient 
reflectors are in service every- 
where—lightin: all kinds of 
signs from “Tourist Rooms” to 
full sized bulletins. The forty- 
five degree axis of light distri- 
bution insures proper lighting at 
the bottom of the sign Ques 
range from 40 Watts to 500 
Watts 


MFG. CO. 


CHICAGO 7,.1L1L 
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crease in the feeder capacity. This 
may be done (1) by installing oversize 
feeders originally, (2) by installing 
oversize conduits so that the original 
feeders may be replaced with feeders 
of larger size, or (3) by arranging the 
installation so that additional feeders 
can be installed at some future time 
at a minimum of expense. 

(1) Where the conductor size re 
quired for the initial load is No. 8 
or smaller, conductors large enough 
to provide for the future increase in 
load should be provided in the 
original installation. The additional 
cost of the larger conductors in such 
1 case will be so small as to be un 
important. 

(2) Up to a conductor size of about 
No. 1, conduits should be installed 
of sufficient size to contain feeder 
conductors of the size required for 
the future increase in loading. This 
will usually require, if the three-wire 
system is used, 114-in 
No. 6 or No. 4 conductors and 2-in 
conduit for No. 2 or No. 1. Then 


when the need arises the original 


conduit for 


conductors can be withdrawn and re 
placed with conductors of larger size 

(3) Where the conductors are re 
placed as in (2), the original conduc- 
tors have only a scrap value. To avoid 
this waste in the case of large cables, 
spare conduits may be installed so 
that the increased capacity may be 
provided by 


installing additional 


feeder cables. This method, however 
requires that the original layout be 
planned with special care. It is not 
good practice to multiple two con 
ductors of unequal size, hence the 
installation should be planned to 
utilize the additional feeder capacity 
by sectionalizing each panelboard or 
by changing the connections so as to 
supply certain panelboards by the 
new feeders. 

Power feeders: Because of the vary 
ing factors in power feeder design as 
to routing, grouping of motors and 
voltage loss, five common methods of 
design or types of layouts must be 
considered. 

(1) A separate circuit may be run 
to each motor from a branch circuit 
distribution center. 

(2) A feeder or sub-feeder may be 


carried around the building with 
branch circuits tapped to the feeder 


at various points, no branch circuit 


More Specifications on Page 254 
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HANDLE LOTS MORE 
grounding jobs in lots less time 


with multi purpose, 
easy-to-use T & B Ground Clamps* 


Take along just fwo types of T & B Clamps—and 
you can take on ’most any grounding job! 43846 
handles #6 or 4 bare wire... #3847, #8, 6 or 4 
armored. Both make a tight, lasting, non-crushing 
connection to copper tubing... water pipe... 


ground rod—in 14” and 34” sizes. 





Tighten just one screw on a #3846 for an electri- 
cally sound, mechanically durable joint between 
wire and electrode. Tighten just one more screw 
on a #3847 for a lasting grip on the armor too! 


One-piece construction — no loose parts 
to get lost. Ideal for installation 
in dark, cramped quarters. 


UL approved, of course! 


ENGINEERED RIGHT... 
DISTRIBUTED RIGHT! 


Ground Clamps #3846 and #3847 are 
typical of the many T & B quality fittings THERE'S A 
recently re-designed to give you outstanding 
performance at lowest installed costs. Like all 
T & B fittings, they’re furnished under the T & B 


nial ENGINEERED 
Plan 100% through your local T & B distributor. 


PRODUCT 
for every 
wiring job 
in the 
complete T & B 
| line of fittings 


THE THOMAS & BETTS CO. | ccocscon on 


INCORPORATED : raceways. 


34 Butler Street Ai ley 
: Sz 


Elizabeth 1, New Jersey Uy 
MANUFACTURERS OF ELECTRICAL FITTINGS SINCE 1898 bes 
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distribution center being used. Bus 
bar distribution systems with taps to 


individual motors come within this 





group 

(3) A feeder or sub-feeder may be 
carried around the building with sub 
feeder taps, having no individual 
overcurrent protection, carried direct 
to the disconnecting means or con 
troller for each motor. In this case, 
the branch circuit overcurrent device 
is usually omitted and the motor 
branch circuit originates at the 
controller, 


(4) A feeder or sub-feeder may be 








carried direct to the disconnecting 


means of controller for each one of the 


says MR. D. S. ZIEGLER 


ZIEGLER BROS. ELECTRIC, POMONA, CALIF. 


group of motors. Otherwise the lay 
out is the same as in (3). 


“We save an average of one man-hour per day with our de i d - small motors, each 
. . laving a u oad current rating not 
Service-Master Body — because we no longer have to sd hes 
‘ exceeding 6 amp, may be supplied by 
make frequent returns to the shop for parts that couldn’t 


; ‘ ‘ es : a 15 amp branch circuit or an appli 
be carried on the first trip. With today’s high labor costs, PE 


one man-hour daily means a big saving in a year’s time. 
More than enough to buy another Service-Master.” 


ance circuit. For conditions under 


which each of the foregoing types of 


layouts can be used and installation 











requirements applying in each case, 
If your present truck equipment isn’t adequate for your see the National Bleciical Code. 

work, why not get the full story on the efficient Service-Master Application of various types of lay 
: Body? Just clip the coupon below .. . paste it on a post card outs: Type (1) can be used under 
| : ++. and mail it. You're under no obligation, of course. any condition and is the type most 
commonly used. It is usually the 
OPTIONAL EQUIPMENT preferable type for supplying the mis 
cellaneous power loads in a com 
“5 msn na ea mercial or public building, and is 

| gate enclosure. also common in industrial plants. 
3. Removable vise bracket The use of Types (2), which in 
a = Saanraith othe cludes busbar distribution systems, (3) 
tread step. and (4) is chiefly in industrial plants 
5. Side-mounted pipe carry- where a large number of motors is 
' ing brackets. used to drive individual machines. 
| Type (2) requires for each motor a 
Look at all the features you get in a POWERS Service-Master: ree See eee ee 


Type (3), no branch circuit over 
Fully enclosed wheelhousings protect underside of compartments and strengthen 
side panels; one-piece, ribbed-steel floor distributes weight evenly and prevents sag- 
ging at any point; all-steel body shell is electrically welded to form one complete unit; . ‘ 
can be mounted on new or used chassis and easily transferred from one unit to another. controller must be larger than in Typ¢ 


current device is required, but the 
conductors from the sub-feeder to the 
(2) The Type (4) may show an 


economy in cost over either Type (2) 









or Type (3) if the sub-feeder can 


McCABE-POWERS be economically brought to each 
AUTO BODY COMPANY controller. 

5900 N. BROADWAY « ST. LOUIS 15, MO. } Type (5) is merely a means of pro 
viding for small motors used with 


Please send me literature and complete information about Service-Master household and commercial appliances 





























Name a : UE SE by permitting them to be connected 
to lighting or appliance branch cit 
‘ Company ectiaais cuits. This is not to be considered 
4 Address as a type of layout having application 
: City Zone State in a Factory 
; DEF ‘ For power applications in industrial 
ft er More Specifications on Page 256 
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DUTCH B RAND 
“pB” Wire Connectors 
-\ and Electrical Tapes 


*“DB” WIRE CONNECT 


®Solderless ¢ Vibration-proof ¢ Weathe 
®@ Long Skirt © Available in the four stan 


*“DB” Wire Connectors are a new addition Me 
to the DUTCH BRAND line making it i high qvyality standards. They resist 
possible to buy all your electrical tape -opt and vikration. They are weather- 
requirements along with wire connectors on / with long skirt to give 
one order... through one source of supply,/ full insulation sg are U.L. listed. 


“DB” Wire Connectors are carefully made Just specify DUTCH BRAND. 


L \ * "DB" siting foe DUTCH BRAND 
DUTCH BRAND ELECTRICAL TAPES 


DUTCH BRAND PLASTIC a ~~ 


ELECTRICAL TAPE DUTCH BRAND 
PLASTIC Tape is super thin, a FRICTION TAPE 


has up to 200% stretch, has ; By 5 oe — 

high dielectric strength and Yiars f DUTCH BRAND Friction Tape is the 

it conforms readily to irreg- ren again quality product which enjoys an envi- 

ular shaped surfaces. Per . , able reputation for performance. It is 

fect for application where long lasting, sticks tight, tears straight, 

space is limited. It resists Bb wraps neatly, does not ravel and has 
. r tensile strength to exceed requirements 








weather, water, oils, acids 
and corrosive chemicals. It 
is available in regular 
007” thickness and heavy 
duty .010” thickness for 
winding heavy cables, heavy 
electrical harness and for 





use with power driven tape winding 
machines. It is packaged in master 


a 2 
shop packages, in counter displays \ ; ‘ ? siege D 
and Jr. shop packages for “Tool Kit” “ 
wale x(a ee ' INSULATING TAPE 


DUTCH BRAND Rubber Tape 
fuses instantly without heat and 
has the strength and stretch for 
good joints. It resists up to 18,000 
volts through a single thickness 
and contains mo corrosive chemi- 
cals. It is durable and easy to use 


VAN CLEEF BROS. [NC. 


Manvtecturers of Rubber Products 
DIVISION OF Johns-Manville 
A e CHICAGO 19, ILLINOIS 


ORDER FROM YOUR JOBBER 
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WHY SKILLED WORKMER Prefer Electrical Specifications 


a plants, the first four types of layouts 
— may be considered as on a par as 
\ regards serviceability. The choice be- 


tween these types should be made on 





the basis of economy in cost of in- 

Small xatche® Threeders stallation and flexibility, i.e., adapta- 
bility to changes in sizes and locations 

Voltage drop and carrying capacity 
of conductors All conductors must 


have sufficient carrying capacity, ac 


Fl eaatto TOOLS ; cording to the National Electrical 
make good workers ; may requirements, and should also 
xe Of such size that the total voltage 

Better! () 4 drop to any motor will not ex 


ceed 5% 

On any system operating at 208 
volts or higher, it is recommended 
that the voltage drop in motor branch 


circuits should not exceed 1°), in 


which case a drop of 49% in the feeders 
is allowable. It will be found that 
with the minimum conductor = sizes 
permitted by the National Code, the 
feeder voltage drop will exceed the 
1°, limit only where a feeder is un 
usually long. In any case where the 


drop will exceed 3%, the annual cost 





of the kilowatt-hours consumed in 
copper losses should be computed and 
consideration should be given to the 
installation of larger conductors in 
order to reduce this loss 

In an industrial plant it is almost al 





install service and 


ways desirable t 


Drop head sets to thread conduit to 2’ 


feeder conductors of larger sizes than 


These Dr i d ° ° are required for the initial !oad. Be- 
op ea es Wve ou sides providing for load increases, the 
excess size will also have the advan 
Extra Eas C d it e tage of reducing the copper loss. 
y on Ul rea ing Assemblies of externally - operable 
: * Heads snap into ratchet ring fromeitherr RIGAID ee ee ae 
. side, won’t fall out. Bolt Dies OOR-B 
+ "to 1”, 
* Precision-cut alloy dies reverse for close-to- National Coarse 
wall threads—no special dies needed. 


* OOR & OR, %” to 1”;111R and 11R, \%” 


= ; 12R, %” to 2”. Conduit dies avail- 
able. 


* Buy at your Supply House. 





a 


able to all installations, small or large. 






Suitable provision should be made 
for the protection of feeders of in- 
creased size. All that is necessary is 
to provide space for the future instal- 
lation of larger switches or circuit 
breakers, and means of making con- 
nections to the larger equipment with- 
out disturbing such of the original 
equipment as may be retained. If a 


panelboard is used, it is suggested that 


THE RIDGE TOOL COMPANY * ELYRIA, OHIO 





it be of the sectional type, with space 





in the cabinet to contain the larger 
equipment and with buses large 
enough to carry 150% of the initial 
load. If a switchboard or assembly of 
unit devices is used, it is suggested that 


the buses be as recommended for 


Wo: K-Saver Pipe Te ais panelboards and that the switchboard 
aes sia , } or assembly be specially designed to 


More Specifications on Page 259 
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SOLA Zheacent 


yhalran- 


TRADEMARK 


BALLASTS 


LEAD-LAG OPERATION OF TWO 
INSTANT-START HOT CATHODE 
FLUORESCENT LAMPS 


PRESSED-IN CORE 





Premium performance ballasts that are out- 
standing. Significantly lighter and smaller 
than ordinary lead-lag ballasts. They pro- 
vide the following advantages: 

* Independent lamp operation * Full rated lamp life 

* Small size, light weight * Cool, quiet operation 
* Low cost 

¢ Ventilated capacitor compartment 

WRITE FOR SPECIFICATION BULLETIN JPFL-161 


* Low wattage loss 












Produces uniformi- 
ty in the ballasts’ 
electrical charac- 
teristics and re- 
sults in quiet oper- 
ation. 








Sequensianl 


"se eee wmaes 


BALLASTS 


SERIES-SEQUENCE OPERATION OF 
TWO INSTANT-START HOT 
CATHODE FLUORESCENT LAMPS 





Much lighter, smaller, cooler, more effi- 
cient, and lower in cost than ordinary lead- 
lag ballasts. 

WRITE FOR SPECIFICATION BULLETIN JPFL-151 





BALLASTS 


OPERATION OF A SINGLE 
INSTANT-START HOT CATHODE 
FLUORESCENT LAMP 


All have the patented Sola ventilated ca- 
pacitor compartment. Several designs in- 
clude the constant wattage circuit. High 
power factor. 

WRITE FOR SPECIFICATION BULLETIN JPFL-151 





Cold Cathode 
BALLASTS 


OPERATION OF 93 inch 25mm 
DIAMETER COLD CATHODE 
FLUORESCENT LAMPS 





VENTILATED CAPACITOR COMPARTMENT 


Physically isolates the capacitor from core-and coil 
heat, greatly increasing capacitor and, consequently, 
ballast life. 


TRANSFORMERS 


Constant Wattage & Conventional Types 








primary voltage. 


ing conditions. 


Constant Wattage Types | 


An outstanding application of the patented Sola circuit, designed to 
operate over the primary voltage range without the necessity of primary 
taps. Exclusive advantages are: 


1. Regulated lamp wattage and light output. 4. 
2. Positive starting within the range of 


3. Longer lamp life due to regulated operat- 


All incorporate the Constant Wattage Cir- 
cuit in their design. Many have the venti- 
lated capacitor compartment. High power 
factor; independent lamp operation, 
WRITE FOR SPECIFICATION BULLETIN JPFL-152) 


| ane 








Reduced line and lamp current surge at 
starting. 


5. Low extinguishing voltage, eliminating 
lamp outages due to voltage drops. 
6. Low heat rise and longer transformer life. 


WRITE FOR SPECIFICATION BULLETIN JMV-157 








OUTDOOR 

A flanged two section 
cylindrical design 
readily adaptable for 


INDOOR 

Compact design suit- 
able for mounting in 
any desired manner. 
Several types for opera- 





any type of mounting. tion of a single lamp or conduit hubs. 
Single lamp types. two lamps. 
OLA " O 6 6 ago 50 o Pho 
O O Rataigar 6-646 elale opie 


Conventional Autotransformer Types 


A superior line of conventional autotransformer auxiliaries at a lower 
price than the Constant Wattage Transformers. Voltage taps, knockouts, 


WRITE FOR SPECIFICATION BULLETIN JMV-162 





Look for this on EMT Fittings 


From Molten Metal 
to Finished Fittings 


Every Step Under 
WAGNER Control 


@® Wagner Fittings for thin-wall (EMT) 
conduit demonstrate the value of com- 
plete control of every step of manufac- 
ture from molten metal to finished 
product. 


Samples are tested hourly in Wag- 





ner’s modern metallurgical laboratory 
so that every Wagner fitting is of uni- 
form, highest quality malleable iron. 

One responsibility fuses together fa- 
cilities, men, and experience to give you 
tough, accurately cast, precision thread- 
ed, perfectly finished, and quality in- 
spected fittings. 

This is your assurance that fittings 
marked \AJ are always Right, and are 
always easy to work with. 

WAGNER MALLEABLE PROD- 
UCTS CO 
6, Illinois. Foundry and Plant, Decatur 
60, Illinois. 





Approved by 
Underwriters’ Laboratories, Inc. 





"From Molten Metal To Finished Product’ 
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accommodate the larger equipment. 
Service: The first step in determin 
ing the size of the service conductors 
and the capacity of the service equip- 
ment (switch and fuses, or circuit 
breaker) is to compute the total initial 
load by totalling the feeder loads. 
These should be the loads computed 
for the various feeders before any per 
missible demand factors ‘ess than 100°% 
have been applied. Any power load 
should be segregated. By “power load” 
is meant any load consisting of motors 
or electrically heated equipment that 
is not to be supplied by “15 ampere” 
or “appliance” branch circuits as de- 
fined in the National Electrical Code 
The demand factor permitted by the hel Sg Oy 
National Electrical Code should be a y 
applied to the total load other than 
power load. In most cases, no demand 
factor less than 100% should be ap- 
plied to the power load. For a single 
service supplying a combined load of 
lighting and power, the total capacity 
will be the sum of the lighting load 
after applying the demand factor, and 
the power load. 


Provision for increased capacity: EXPANSION 
Pap. : . 3 SCREW ANCHOR 
Provision having been made in the ¥ , 





other portions of the wiring system 
for a future increase in the lighting 





load, provision should also be made 
for a similar increase in the service 
capacity 
Ihe original installation should in- 
clude service entrance conductors and | 44°) CONSTRUCTION, CUT CcOosTSs H 
service equipment having the required 
excess Capacity in every case where 
ps entra pi i fo lows Your continued demand for more and more Paine products was a 
Dhoni ciieh See tall clear call for us to expand. So, in our fortieth year in 
exceeds 400 amp, an individual study business, we built a big new plant at Addison, Illinois, just west of Chicago. 
ins to sme of eck cor. De This enables us to match your orders for Paine 


weight should be given to each of the hanging and fastening devices, and still maintain that 
following considerations 





famous Paine quality. 

Paine Expansion Screw Anchors will hold in any solid material. They 
are stamped with the bolt or screw size and thread, have a 
convenient arrow indicating the hole end. A setting tool in each box 
makes fast installation easy. 

For the holes, use a time-saving Paine “Sudden Depth” Drill. 


(a) In anv building having an ex 
pectant life of ten years or more, it is 
highly probable that some additional 
service Capacity will be needed 

b) In most cases, additional ca- 
pacity can be provided only by tear 
ing out and completely replacing the 


THE PAINE COMPANY, 6 Westgate Road, Addison, Illinois 


original service conductors and service 


equipment and the larger the service Al 8 E’ 
the greater the expense involved S 
(c) Considerable additional expense the best craftsmen always take 
is involved in providing 50% excess Spring Wing Toggle Bolts Conduit Clamps Star Drills 
Expansion Anchors Pipe Hooks and Straps Malleable Shields 
“Sudden Depth” Drills Hanger Iron, perforated Special Hanging and 

ment until some part of the excess ca E ; . 

‘ Wood Screw Anchors Expansion Shells Fastening Devices 
pacity is utilized 


capacity in the case of a heavy service 


and this is a non-productive invest 
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Use QUIK-LABEL Wire Markers 
for fast, positive identification of 
wires, cables, coils, circuits, harness- 
NO EXTRA COST FOR es...and thousands of other uses. 
Simplify installation and mainten- 
Arrows indicate forced air move ance, prevent costly errors, save 
ment over ENTIRE EXTERIOR of THESE EXTRA FEATURES time and money. 
Baldor Streamcooled Motor ms : Brad UIK-LABELS stick with- 
@ Totally enclosed, dust-proof, lint-proof, anaes fetes thar 
splash-proof. pocket sized so De use right on 
ee : a tae — the job. Over 1000 different markers 
@ Externally ventilated, fan-cooled, and reed a te chats Aa 
non-clogging. yer including mene 
Specially impregnated to resist moisture. all standard NEMA roe 
> Spey SNe 0 a colors. Colored mar- Free 
kers eliminate the 
burden of stocking 
colored wire. Special 
markers made to 
your requirements. 


SEND FOR DATA SHEETS on our com- ss fe ee 
plete line of 1/20—20 HP electric motors. 7 : : 


@ Corrosion resistant—inside and out. 


Baldor ball-bearing motors have 
dynamically balanced armatures 
and conform to NEMA dimensions. 


Sold and serviced in more than 300 trade centers. 


BALDOR ELECTRIC CO. © ST. LOUIS 10, MO. 


A COMPLETELY INSULATED 
BEAVER—gives you a choice of 
4 PIPE and BOLT MACHINES SPLICE 


BEAVER MODEL-A 
A rugged, Heavy-Duty Ma- 
chine. Range % to 2”. Up to 
12” with Geared Tools and 
Drive Shaft. Bolts %4 to 2”— 
Weight 365 lbs. 
‘e an eS with Car 5 CuRiTY RNG 
‘i Nes 1 ae : 
ren 
BEAVER MODEL-B CEL Lg 
A Middleweight Utility Ma- eZ pe, as 
chine. Range '% to 2”. Up to & f 
8” with Geared Tools and aC f «3s 
Drive Shatt Bolts Ya to 144” “| Se " 
Weight 235 lbs. IN 1 EASY OPERATION 
Si - ‘ . 
aos i BEAVER MODEL-E ag) installed with 
KS @ A Lightweight Portable Ma- 
mi we P chine. Range %% to 2”. Up to 
oF 8” with Geared Tools and ay Mates): yt " " 
°F Drive Shaft. Bolts 4 to 142” res-SURE-tool 
—Weight 185 Ibs. | iS) P 
BEAVER MODEL-C! ’ ONLY 2 Splice Caps for 


gr io) St) 
A sturdy little Power Drive NRA > i Ca) 24 18 to 32 8 wires 


that converts Hand Tools into I 

Power Tools—Range % to ~ te x P+, ONLY 1 ‘Termend’ for 

2”. Up to 8” with Geared ‘ I) OER 14 16 to 148 wire 

Tools and Drive Shaft. Bolts . SS —_ : =~ 

: aa sams , : , A. 

4 to 1%4”—Weight 140 Ibs. P ArBUCHANA N =) 
Write for NEW Complete Catalog! omy Chae CFodaTe Comper Tar 

BEAVER PIPE TOOLS, 282-300 S. DANA AVE, WARREN, OHIO : 


SIMPLY PLACE “TERMEND 
i NSERT 








WRITE FOR CATALOG 52N 
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~ 
MERCURY VAPOR... 


OUTDOOR FLUORESCENT 
POST & WALL LIGHTS 


Write today for free, 
illustrated booklet 
showing complete 

line of fixtures, 
including, full 


technical data. 
~~” 


Distributed only 
through better electrical wholesalers. 


Created and produced by 


GREAT NORTHERN 
Manufacturing Corp. 


Fluorescent Fixture Manufacturers 
4217-19-21 HARRISON ST « CHICAGO 24 it 
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*A CONTROL MUST FOR 
HIGH BAY LIGHTING 


. instant disconnect of lighting and 





power feeders from remote panel 
*THE SWITCH TO PROVIDE THIS SERVICE! 
...the ASCO Remote Control Switch 


now made in capacities up to 1000 amperes 


Are you laying out the electrical circuits for a large build- 
ing—a factory—a hangar—an auditorium—an institution ? 


Buildings with extensive high-lighted working bays? 


Instant remote disconnect of lights and power circuits is 


a “must”, if both safety and economy are objectives. 


Remote controls for instant disconnect protect workers 
and machinery. They eliminate multiple heavy feeder 


iines thus saving on installation costs. 


The ASCO Line of Remote Control Switches, similar 
to the switch illustrated, now ranges up to 1000 amperes 


in capacity. Write us about your requirements. 


Electromagnetic Controls For All Industry 


We also manufacture a complete line of Solenoid 
Operated Valves for Automatic and Remote Control of 


Liquids and Gases. $52.1 


Aulomatic Switch Co. 


385 LAKESIDE AVENUE » ORANGE, NEW JERSEY 
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ques ice 
— — 


— SOLVE YOUR 
VENTILATION PROBLEMS 


with CHELSEA'S new 
heavy duty airfoil type ex- 
haust fans. For use in 
exhausting, duct work, filter 
installations, range or vat 
hoods, penthouse units, 
paint spray booths, where 
static pressures are 
encountered. 


WRITE FOR CATALOG 400 


Includes detailed informa- 
tion on type, size, specifica- 
tions, engineering data and 
installation recommenda- 
tions. Address Dept. A-7, 


Proper Ventilation 
is an Investment! 
This is your Seal J 
Certified Ratings 
This is your 
Symbol of Quality J | 


CHELSEA FAN & BLOWER CO., Inc. Sen 


@ TYPE PLE POWER LINE 
DIRECT ORIVE — 146” to 48” 
in alt H.P. ratings. Savere 
frames for easy installation. 


@ TYPE PLOX POWER LINE 
DUCT BOOSTER—Motor ox- 
ternal to Air Stream. 16” to 
48” in oll H.P. ratings. 





BELT DRIVEN — 24” to 48” 
in off HP. ratings. Sqvore 
frames for easy installation. 


PLAINFIELD NEW JERSEY 


Avoid “loose joint” trouble 
and the cost of running it 
down; use BLACKBURN 
Hi-Strength Connectors! 
Tests show that they defi- 
nitely produce higher pres- 
sure connections — trouble- 
free connections. It costs 
less to use the best — use 
BLACKBURN. UL Approved 
fromNo. 10to1,000,000CM. 


Jasper Blackburn Corporation — 
35 MADISON ST. © ST. LOUIS 6, mo. 
Phone CEntral 3007. Bog ae 


Ne eee Ne rae 


a 
aa A 
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Y-eR Eas 


Wire Pulling Lubricant bh 


For Lead, Rubber, Braid or 
Synthetic Covered Cables 

Nothing else gives “‘slip’’ to electric 
cables like Y-Er Eas. This creamy non- 
corrosive lubricant simplifies cable pull- 
ing, especially through saddles and sharp 
turns. 

Y-Er Eas is never harmful to cables or 
conduit. It performs the slipping func- 
tion, then dries out and shrinks in vol- 
ume leaving only a light film of powder. 


ONLY Y-ER EAS 
HAS ALL THESE FEATURES! 


@ Never messy or greasy to 
use. 

@ Never harmful to hands or 
clothing. 


@ Prevents sticking and set- 
ting of cables. 

@ Does not run back on 
cables. 


@ Facilitates removal of cable 
at later date. 


improved Y-Er Eas has been tested and approved 
by the Underwriter’s Laboratories, ine. 


At all leading Electrical Supply Houses 


ELECTRO COMPOUND CO. 


812 W. 150th Street © Cleveland 11, Ohne = 


& 


PAY JOBS +>. 
’ JACKSON 
REFLECTORS 


SOLD ONLY 
THRU 
DISTRIBUTORS 


- 


om oe ee 


Every job is a profit 
job when you have 
he Jackson nae of 


customers M 
service with a mini- 
mum of maintenance 
— at reasonable cost 
You get quality and 
prompt service that 
ays off cn every in 
stallation 


Manufacturers of 


its 
1314 Weatherproof Sockets 


Available immediately at your wholesaler 
SEND FOR CATALOG 


(2G feng Slew WGmeseh Bah. Bi 
900-910 W. Van Buren St. Chicago 7, Ill 


. JULY, 1952 





ANCHOR YOUR 


ELECTRICAL 
FIXTURES 


the EASY WAY 
the BEST WAY 


Anchoring and 
Fastening Devices 
@ 


a 2 —_ " 
ae ts GA ea a Gh 
FLEXO-FLUTE SPIN DRILLS 
Flexible spring cleans drill cut- 
tings out of hole automatically. 


No packing, makes faster, clean- 
er holes. Carboloy tipped. 


MACHINE SCREW ANCHORS 
Easy to install. Provide depend- 
able anchorage for fixtures in 
brick, concrete and other mason- 
ry. Work can be dismounted 
and reassembled easily. 


e= 


WING-TYPE TOGGLE BOLTS 


Unsurpassed for quick, secure 
anchorage in hollow construc- 
tion. Have endless uses in elec- 
trical installations. 


LITTLE MAJOR TURNBUCKLES 
Ideal for installing brace wires 
for electric signs, television an- 
tennae, etc. 


SOLD ONLY THROUGH JOBBERS 


ARRO EXPANSION BOLT CO. 
MARION, OHIO 
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INDUSTRY PREFERS QUALITY 


CONSISTENTLY YEAR IN AND 
YEAR OUT MULTI PRODUCES 
ONLY THE QUALITY LINE 
INDUSTRIAL LIGHTING 


EQUIPMENT 





FLUORESCENTS 


MEET RLM SPECS. 
PORCELAIN ENAMELED 
REFLECTOR QUALITY 
COMPONENTS. 

2—40W. CAT. NO. 10150T 
3—40W. CAT. NO. 10156T 
96” SLIMLINE CAT. NO. 10250 
ADAPTABLE FOR CONTINU- 
OUS ROW INSTALLATIONS 








SOCKET REFLECTORS 


PORCELAIN ENAMELED REFLECTOR 
RLM DOME, DEEP BOWL, SHALLOW 
DOME, FLAT CONE, SYMMETRICAL 
ANGLE, ADAPTABLE FOR USE WITH 
MULTI THREDLOK SOCKETS FOR 
QUICK & EASY MAINTENANCE. 








FLOODLIGHTS 
FOR GENERAL PURPOSE 


FLOODLIGHTING 
PORCELAIN ENAMELED 


ENCLOSED TYPE 


200W. CAT. NO. 336 
500W. CAT. NO. 337 
1000W. CAT. NO. 339 


OPEN TYPE 


500W. CAT. NO. 80808 
1000W. CAT. NO. 8088B 
ELLIPTICAL OPEN 

500W. CAT. NO. 80708 
1000W. CAT. NO. 8075B 


VAPORPROOFS 
PORCELAIN ENAMELED 





ILE-LITES 


REFLECTORS EFFICIENTLY DESIGNED 
WHITE PORCELAIN ENAMELED 
REFLECTOR. SOCKET 
an MOUNTINGS FOR PENDENT 
i BOX, ANGLE, FEED THRU. 
; PULL CHAIN SOCKETS 
= FOR ALL TYPES 





COMPLETE LINE 
} DOME, SHALLOW & 


+ ANGLE REFLECTORS 
VJ 1OOW. TO SOOWATTS 


SHOWER ROOM FIXTURE 
SPECIALLY DESIGNED FOR 
TROUBLE FREE SERVICE 
150W. CAT. NO. 3071 











F ELECTRIC MEG. INC. 


& 4223 W. LAKE ST. CHICAGO 24 
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“3 HENRY 
a) RENEWAL PARTS PHASE 
fo | ALL MAKES | CONVERTER 


‘ OF 


JS iS ELECTRIC MOTORS makes possible the use of 


three phase 220 volt motors on 
AND single phase 220 volt power! 


Aa>-~ 
<p CONTROLS Here’s the practical answer to the 
power problems of shops and fac- 
G <cP FROM 1/100 TO 100 HORSEPOWER tories in rural and suburban areas. 
The HENRY PHASE CONVERTER 
5 has proved to over three thousand 
KS : ; satisfied users that it is possible to 
operate 3 phase motors on single 
phase lines. 
We request all information on the 


etl ' motor and application, so that we 
WRITE FuR FREE CATALOG ON YOUR LETTERHEAD may determine and specify the cor- 


COMPLETE READING ELECTRIC CO., INC. aS Cae See 


Literature will be sent upon request. 
FOO Bee JEFFERSON .ST., CHICAGO 6, ILLINOIS senate 


“Your Best Source of Supply” eo": ELECTRIC CO. 





























Saginaw, Michigan 





, 
; 
: 


DUPLEX LUGS 


Square end—one 
or two attaching 
bolt holes. Accu- 
rately machined 
all contact sur- 
faces parallel. Receives two or more conductors 
of different sizes with equal pressure. Wire sizes 
4-1 to 900,000CM. 


eee 


FLEXIBLE CABLE CLAMP LUGS 


Two or four bolts, designed 
to meet requirements 
where a single lug ade- 
quately applies to several 

Efficiency Nested Conductor Racks are simple, com size conductors. Cover 
t , range of wire sizes from 

- and - a designed to carry = 1-1/0 to 2,000,000CM 

uctors equidistant from center to center. One bolt ‘ solid or stranded. 

supports the bushing and clamps the bushing sup e a hU 

port to the frame. Available in 2-3-4-5 and 6 

bushing racks 


PRESSURE TYPE 
CAST CLAMP TERMINAL LUGS 
One or two bolt holes. Lugs 


one piece designed for one 


se wire size to 
4 
| 


Write for Catalog 38-A 


give conduc- 

tivity and con- 

tact surface 

equal to ca- 

pacity of wire. All contact surfaces ground, 

faces parallel, wire sockets machined. Wire 
sizes 1 to 2,000,000CM. 


AND MANUFACTURING CO. : : 
EAST PALESTINE, OH1Q | WRITE FOR CATALOG 5LC 


*% 


“TERGEERET" CEVICES FOR CORDON and CABLE 50 | KRUEGER & HUDEPOHL 


12-8 VINE ST @ CINCINNATI 2, OHIO 
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give you: 
compact units 
trouble-free maintenance 
easy installation 
quiet operation ‘ 
longer life on the job 
economical air-handling 





We thought about youR INVENTORY ! We know that 
electrical equipment and tools must be pry . . . And we 
BREEZO FANS Heavy-duty, easily installed know that electrical equipment and tools are VALUABLE 
panel wall fans to ventilate small areas at low cost. ~ wig ae ae designing and producing the CARRY-ALL, 
we built into it POSITIVE PROTECTION against WEATHER 
and THEFT and CONTROLLED SPACE for equipment and 


tools ! 


The center control dual latch locking arm effectively 
seals the double stamped and embossed door panels 
against the specially molded rubber gasket to make a 
completely weatherproof and weathertight closure. The 
forged chrome-plated handles are recessed for safety 
as well as appearance, and the entire mechanism is pro- 
tected against theft by an individual cyliader positive 
action type lock on each door — keyed alike. 





ng gaa A DESIGN FOR EVERY ELECTRICAL JOB 


athe ne The MORRISON “Carry-All” is designed for ready 
adaptation to any job. . . Morrison made provisions in 
the basic design for and has made available a selection 
A Full Line of a 5 of specialized accessories, so that the basic body can be 
Industrial and ec: easily adapted for any purpose in the electrical industry ! 
Commercial Fans | 
—all popular 


models of _ the 
quality ‘‘Buffalo’’ 


a a Write for your FREE GUIDES 
for Free Bulletin ‘ 


3222-F! — to the selection of CARRY-ALL 
BUFFALO FORGE COMPANY Bodies and Accessories. 


520 Broadway Buffalo, New York 
PUBLISHERS OF “FAN ENGINEERING” HANDBOOK 
Canadian Blower & Forge Co., Ltd., 
Kitchener, Ont. 

Sales Representatives in all Principal Cities 














- —— CARRY-ALL BODY DIVISION 
FIRST is q\ MORRISON STEEL PRODUCTS, INC. 
w * 


SMorrison 


6 


FOR FANS 639 AMHERST ST. BUFFALO 7, N. Y. 
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ejiffy-Lock 


ADJUSTABLE 
BAR HANGER 





IT PAYS TO SPECIFY 
Jiffy 


The new “Jiffy-Lock Adjustable Bar Hanger” has 
an improved POSITIVE locking feature that grips 
the box in an immovable position. Has reversible 
ends also, permitting use as Old Work Hanger 

Cut your costs by specifying “Jiffy” Time and 
Labor Saver Products when you order from your 











SNAP LOCK 





wholesaler 








cJiffy Time and Labor Savers 


Standard Offset Bar Hangers Adjustable Hole Cutter Snap In Blanks 

Cable and BX Staples Solder Dipper Slip Stick Wire Lubricant 

Outlet Box Covers 1 and 2 Hole Pipe Straps Conduit Bender Vise 

Fish Tape Perforated Strap tron Tri-Saw Attachment 
Write for new Circular ECM describing complete line 


ad 4 int 1144 WEST WASHINGTON BOULEVARD 
Y e - CHICAGO 7, ILLINOIS 











NO 
DRILLING 
NO 
WELDING 
NO 


FLEexXA i: 
LABOR 
CHANNEL and FITTINGS REQUIRED 


FLEXA NUTS Architects, engineers and other users will 
1 Ka want to specify FLEXA for new installa- 
alll Z 7 tions, alterations, or expansions. FLEXA is 
GG completely interchangeable and usable 
‘ - with all other steel channel construction 
systems. 
FLEXA—FOR CONSTRUCTION-—fluorescent 
fixture hanging—tunnel framing—pipe 
hanging — etc. for supporting, suspending 
and mounting all kinds of electrical 
equipment. 
FLEXA—FOR MATERIALS HANDLING— 
pallet racks—conduit racks—general stor- 
age racks — pipe racks, etc. 


qe - = 





channel 
fittings 
1348-50 W. WASHINGTON BLVD. and accessories 
CHICAGO 7, LL. 
+ 
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ROTAMETERS 
Especially Calibrated . . . 
Indispensable for 


@ CONTRACTORS 
@ ARCHITECTS 
@ ENGINEERS 


No calculations—no chance for error 
measures curved and irregular lines and 
will totalize number of straight lines 
Run roller over line from right to left 
and read exact measurement from dial 
Press stem to re-set to zero. You can't 
afford to be without it! Finest Swiss 
precision instrument. Guaranteed. Lit- 
erature available. 


# 1860—graduated in inches and tenths 
# 1864—calibrated for 3” scale plans 
# 1868—<calibrated for 4” scale plan 


, 4 $12.00 post paid 
Order direct or through your dealer 


R. A. KOENEMAN CO. 


1408 Delmar Bivd., St. Louis 3, Mo. 








MINERALLAC 2-HOLE 


PIPE STRAPS 


For Heavier Loads! 


Designed for use on loads 
too heavy for one-hole 
Jiffy clips. Made of all 
new zinc plated tempered 
steel to give strength and 
rigidity enough to support 
heavier pipes, cables, 
conduits, etc. Available 
In sizes to fit pipes and 
condults from %-In. to 
1-in. Can also be had 
in Everdur, copper, brass 
aluminum. 


Send for literature and prices 
Specify MINERALLAC Stears: susuines 


MINERALLAC ELECTRIC COMPANY 
23 N. Peorla St., Chicago 7, Illinois 


MINERALLAC 
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TAILOR-MAKE YOUR OWN. 
CONDUIT OR PIPE: BENDS 


RIGHT ON THE JOB 





e+. Simple, quick with the 
GREENLEE HYDRAULIC BENDER 


Yes, quickly make bends exactly as you want 
them, when you want them, where you want 
them. Compact, portable Greenies Hydraulic 
Pipe and Conduit Bender lets you do this in a 
jiffy. One-man operated to produce smooth, ac- 
curate bends in just a few minutes... in pipe 
up to 5”, rigid and thin-wall conduit, tubing, 
bus-bars. Owners report timesavings up to 60% 
and more, elimination of cost for manufactured 


bends and fittings, and 


““clean"’, tailor-made 


installations every time. Get facts now on 
this time-saving tool that often 

pays for itself on first few jobs! | 

Write for free 


encemics 
Sameens 


et al 


Other GREENLEE timesaving tools for electrical work: 
Hand Benders; Joist Borers; Cable Pullers, Knockout 
Tools, Auger Bits and Drills. 
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Where Anchoring must be done 
The Rawlplug Line is the ONLY One 
~ 


. . The ONLY uni- 
versa! screw anchor 
which can be used 
in any material. It 
is the original and 
genuine jute fibre 
plug for wood and 
lag screws. 


... The ONLY 
caulked lead ma- 
chine screw anchor 
with “Diminishing 
Tapers” that permits 
more usable holes 


. The ONLY one 
duty . . . double ex- 
panding . . . double 
ended masony an- _ 
chor that eliminates 
all possibility of er- 
ror of installation. 


Be secure by being sure that you are 
using the original and genuine Rawl 
line of expansion bolts, screw anchors 
and masonry drills . . . There is a Rawl 


| Product for every anchoring need. 


piece expansion 
bolt on the market 
today with the spe- 
cial “Compression” 
feature that guaran- 
tees maximum hold- 


ing power. Drives 


like a nail — holds 
like a bolt. 


AW, Ha 


.. The ONLY heavy 
duty machine bolt 
anchor that permits 
use in soft material 
and bottomless 
holes, giving maxi- 
mum holding power 
due to iis even ra- 


“IF YOU DON'T USE RAWLPLUGS . .. THERE'S A SCREW LOOSE SOMEWHERE” | 


For Information Write Dept. E 


THE RAWLPLUG COMPANY, 


271 CHURCH STREET « 
THERE ARE EXPANSION BOL 
SOLD THROUGH ALL LEADING 


RAWL 


TS, SCREW ANCHORS AND MASONRY DRL 
HARDWARE, ELECTRICAL AND MI 





INC. 


NEW YORK 13, N. Y. 


LL SUPP 


. JULY, 1952 


LY HO 


S$ FOR E 


VERY NEED 
USES 














4 ONE for the 


money! 


“= 


KEYSTONE 


Flangeless WIREWAYS 
and FITTINGS! 


“One for the money” is right! Next 
time you're bargain-hunting for quality 
wiring installation equipment, you'll find 
it pays extra sales and profits dividends 
to specify KEYSTONE Flangeless Screw- 
cover WireWays and Auxiliary Fittings. 
They're quality-built through and through 

. yet they're designed to permit 
quick, easy, economical installation of 
wiring for meter boards, service boards, 
loadside switches, etc. 


NOW! Territories open 
for agents with ware- 
house facilities. Write 
for full particulars! 


Available in three sizes... 4” x 4”, 
4” x 6", and 6” x 6”... and in foot- 
lengths of 1’ through 5” inclusive. Fur- 
nished in a variety of knockouts ranging 
from 2" to 1%” equally spaced every 
3” for making ample connections without 
costly drilling. Flangeless type 90° 
elbow and T fittings also available for 
added flexibility in meeting wiring lay- 
out requirements. Write for Keystone’s 
“Value-Packed” Catalog today! 
eit pays to ‘figure on Keystone!"’ 


KEYSTONE MANUFACTURING COMPANY 
23328 Sherwood Ave. @ Centerline (Detroit) Mich. 


Pe ee) ae 


inches of 
concrete 
per minute! 


drills 


gives lowest cost per foot of 
concrete drilled with a TILDEN 
Rotary Konkrete Kore Drill. Two- 
thirds more cutting surface make 
Tilden 70% more efficient. Drills 
5 to 7 times more holes without 
resharpening even reinforced 
concrete. Free factory resharper 
ing! Use with any electr 
drill. 29 standard sizes 
to 4”. Interchangeable 
shanks up to 60” 





TILDEN 


ROTARY 
KONKRETE KORE 


drill 


Patented core 
slot expels 
cuttings 
automatically! 
U.S. Pat. No 
2506474 
SOLD BY SUPPLY 
HOUSES EVERYWHERE 


TILDEN TOOL 
MANUFACTURING COMPANY 


209 Los Molinos + San Clemente, California 


WRITE TODAY 
for free 
iustrated 
catalog 


Branch Office 
1144 W. Washington Bivd., Chicago 7, Illinois 





; bb 
features oy * 


EGG-CRATE 
LOUVER 


friction 
tape 


Pleasing modern lines which blend 
with any interior treatment plus high 
lighting efficiency and the well-known 
Joleco simplicity of maintenance are 
the qualities that make this fixture a 


2 or 4 lamp, 
Fluorescent rubber 
standout. Produces effective control 


and shielding of light with a 30°— friction 


tape 


2 or 4 lamp, 
, , ° . Look for 
4’ or 8’ Slimline the Yellow Core 


30° light cutoff. Can be surface or 
suspension mounted, individually or 


in continuous rows. 


Write for full details 


a | 7) L E Cc 7) Corporation 2513 BALDWIN ST. - ST. LOUIS 6, MO. 


Designers and Manufacturers of LIGHTING EQUIPMENT 


SOLD ONLY THROUGH 
RECOGNIZED WHOLESALERS 


made by 
OKONITE 
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- STREET LIGHTING 
aaa a 


V4 3 DISTINCT 
TYPES 


GET YOU IN ON 
ANY PROJECT 


HIGHWAY CITY OF NEW yORK 


unen | ALARM PANELS 
& MFG. CO. 





soscvan BUILT BY 
SIGNAL ENGINEERING 


BOULEVARD 


_ Also a FULL LINE 
Wee oof LUMINAIRES 
PYLON- for 
LIGHTS r The project, illustrated, was originated and designed by 

MERCURY-VAPOR engineers of the New York Fire Department. Moderniza- 

and tion comprised installation of panels and auxiliary appara- 

INCANDESCENT tus for providing a 500 circuit system, considered one of 
LAMPS the most compact and efficient installations of its kind. 














The plans demanded engineering and manufacturing skill 
in building the panels. With more than a quarter-century 
background in cooperating with engineers and contractors, 
such “know-how” enabled us to play an important part in 
the building of the equipment illustrated above. 


Several of the SIGNAL ENGINEERING achievements 
which are singular contributions to progress in interior fire 
alarm system manufacture are the engineering and develop- 
ment of the Alternating Current Fire Alarm System... the 
Solenoid Underdome Bell . . . the patented Automatic 
Master Code Fire Alarm System, and the patented March- 
Time Fire Alarm System (continuous ringing) with single 
stroke instead of vibrating bells or horns. 








: DESCRIPTIVE, ILLUSTRATED CATALOG NO. 3-3 ON REQUEST 


| Engineering Representatives in Principal Cities 


HERE'S THE 











ot: i. Saee FIRE ALARM 


penance me = IGN AL 


CLIMBING 
ENGINEERING & MFG. CO. 
6017 Broadway, Chicago 40, tl. 154 WEST 194 ST NEW YORK i] N Y 


Indoor & Outdoor Lighting for Every Need 
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For CARBON BRUSHES choose 
KIRKWOOD with confidence 


@ OVER 1000 SIZES 
CARRIED IN STOCK 


@ ALSO MADE TO 
YOUR SPECIFICATIONS 


@ WRITE FOR OUR NEW 
CARBON BRUSH CATALOG 





KIRKWOOD CARBON COMPANY 


Cleveland Division of Wisconsin Carbon Corp. 
1345 CARNEGIE AVE. CLEVELAND 15, OHIO 











For COMMUTATORS choose 
KIRKWOOD with confidence 


@ OVER 1000 STANDARD STOCK SIZES 
ORDER FROM YOUR NEAREST DISTRIBUTOR 


@ WE CAN REFILL YOUR OLD CORES 
OR SUPPLY BANDED ASSEMBLIES 


@ WRITE TODAY FOR YOUR COPY OF 
OUR NEW COMMUTATOR CATALOG NO. 3 





s AIRKWOOD 


COMMUTATORS 


‘wo 


THE KIRKWOOD COMMUTATOR CO. - 1345 CARNEGIE AVE. - 


CLEVELAND 15, OHIO 
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Basic industrial 
electronics... 





made plain 

for those who 

INSTALL, USE, 
and MAINTAIN 
control devices 











Now you can understand the many electronic 
devices being used so widely in power and in- 
dustrial plants—and do practical work with 
them. This book gives you itn ABC fashion the 
fundamentals of electronica. It also shows you 
the complete breakdown of each kind of device 
—the tubes and circuits used, and how ft func- 
tions—just the material you need to hook up 
controls for particular jobs, see that they oper 
ate right, and keep them in good shape. 


Just Published! 


PRACTICAL 
INDUSTRIAL 
ELECTRONICS 


By F. A. ANNETT 
Associate Editor, Power 
381 pages, 369 lilus., $5.50 





_ down-to-earth language 
this practical book 
describes such devices as elec- 
tronic heating system controls, 


Contents: 


automatic electronic combus- Fd eee 
tion control, magnetic drive- Photoelectric Tubes 


sped control, It shows you how 
motor generator exciters work 
explains the function of 
liquid level and pump eontrols. 
It clearly discusses the appli- 
cation, circuits, and operation 
of rectifiers, relays, oscillators, 
smoke indicators, and record- 
ers, combustion safeguards, 
motor-speed controllers, etc. 


os ag and Ca 

Eiectron tube Reoti 
ers 

gt aaa Recti- 


jers 
Disk-type Rectifiers 
Instantaneous Blec- 


sete anes 
2 


5 
a 
i? 
3 


Three- Stage “Aampli- 


Electrical fundamentals and ers 
. Voltage - regulating 


elementary circuits are cov- il ~4 

ered in separate chapters. -s : 
With these, and the plainly. | 2 Electronic Oscilla 
explanatory treatment 13. Photoelectric De- 
throughout, the book makes ces 

electronics a simple, useful 14. 8S mo ke Indicators 


thing instead of a mystery. and F 


15. Combustion Safe- 
rds 
This volume grew from 68 16. nie Combus- 
series of widely-acclaimed ar- tion Control 
ticles first published in 17. Magnetic - drive 


Power. As presented here, the Gener- 
treatment grounds you in need- 18. oa wi 
ed fundamentals 19. D-c Motor Control 
20. Speed trol of 





devices being more and more © Mot F 
encountered in industry. 21. figuid level an 


a — stem 
10-DAY FREE TRIAL | = Heating Syste 


reo 





i] McGraw-Hill Book Company, Inc. | 
3 — Page 42nd Street, NYC (36) | 
me Annett’s PRACTICAL INDUSTRIAL | 
| ELECTRONICS for 10 days’ examination on ap- 
proval. In 10 days I will remit $5.50 plus few cents | 
l delivery, or return book postpaid. (We pay delivery 
| if you remit with this coupon—same return privi- | 
lege.) 
] (Print) | 
| Name . ° cccccces | 
| Address .. ° ° . | 
| City .... Zone... .State...... | 
| GREED occcccoccnscceneeseseveossecss ° | 
| Pr n FEC-7-52 | 
| This offer applies to U. S. only. J 
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Selenium Rectifier types for 
supplying 115 and 230 volts 
D.C. from existing A.C. power 
lines. 


Standard models available 


Request Bulletin No. 118 for 
additional information 








QPAD-GREEN 


COMPANY 
71-13 Warren St. 
New York 7, N. Y. 

Phone: BEekman 37385-6 

















KOHLER 


ELECTRIC PLANTS 


Independent Sowre 
of Electrici 


THE JOB MOVES FASTER 


PORTABLE electricity saves expense and 
bother of temporary power line hook-ups. 
Low-cost model operates electric drills, 
saws, other tools having universal (AC- 
DC) motors. Develops 1500 watts DC. 
Compact, weighs only 75 Ibs. Handles 
for carrying. Other sizes 350 watts to 15 
KW, of various voltages in single and 
3-phase models. Stand-by models, for 
protection of home, public and commer- 
cial electrical equipment when central 
station service is cut off, from 750 watts 
to 15 KW. Write for folder 16-F. 


COULDN'T BE 
SIMPLER 


Specifying lighting fixtures 
couldn’t be simpler when you use 
Kayline’s handy and reliable Cat- 
alogue No. 52. Kayline’s Cata- 
logue No. 52 has 68 pages of 
charts, diagrams and informative 
illustrations on modern fixtures 
for fluorescent, incandescent and 
slimline lighting. Kayline fixtures 
are designed for all purposes, too 
—commercial, industrial and res- 
idential. Mail coupon for your 
copy today 


See Sweet’s Architectural 
File—Section 31A-12 


A recent Kayline installation is in 
The Alexander Hamilton School 
Moline, Illinois 


THE KAYLINE COMPANY 
2480 EAST 22nd sTeeet 
CLEVELAND 15, On0 

‘ =52 
Please send me Kayline's Catalogue e 








Model 1.5M5, 1500 watts, 115 volt DC. Man- 
ual control. Length 18", width 14", height 21". 








Kohler Co., Kohler, Wisconsin. Established 1873 


KOHLER or KOHLER 


PLUMBING FIXTURES e HEATING EQUIPMENT e ELECTRIC PLANTS 
AIR-COOLED ENGINES e PRECISION CQ 
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WHEN YOU USE THE 


DM-10 DYNAMOMETER 


@ Accurate indication 





@ No guesswork 
i ate 1 i v t it nd locke 
nar et eurately and quickly tor ‘tor jues act irate indication of ’ ad shown 


r 1 ated gauge 


IM Trvna meter ax 
" t 
» ‘ * 
i 


" , , n Cu 
age and RI'M are a licated 
@ Testing range @ Load absorption unit 
f Hl a KIM Speed range fon t tf two alu nu lise rotated by r 
niM Ma ated smn its nder test r t f nt 





\ ‘table } 
@ Larger units available 


Capacitic 45 foot pounds. A 
self contained ead t 


Write for detailed 


AYFIELD. INC 


ENGINEERIN 
CRAFTSMANSHIP 


ATLANTA, GA. 





P. O. BOX 1042 





a 














| | 

| Two QUIJADA proouction cost reoucers 

| QUIJADA CHIEF ! 

| PIPE AND CONDUIT THREADER | E-Z cutter 

Threads, reams and cuts pipe or conduit The only cutter with power 

, _ faster than any power threader you've | driven rollers. Cutter always 

y ever se I pipe or conduit COMPLETE 4 Cutting, never slipping. Eas- 
n just 32 seconds! The only threader | ily 500 cuts to a sharpening. 

| with completely automatic chucking | The light weight makes a 

| Just a pull of the switch to chuck and | power cutter feasible right 

| a push to un-chuck } on the job. Weighs only 100 

{ ‘It’s PoRTABLI roo! Weighs only 160 | pounds—yet easily cuts up 

" pounds. Take it right on the job. Use 1 to 4 inch pipe or conduit. 

i anywhere there is power | 

| ‘ 

N SEEYOURJOBBER = MOT) Ra To y 


t 
l 
! 
| 
| 
\ 


5474 Alhambra Aveuue 
Les Angeles 32, Califernia 


OR WRITE FOR MORE 
INFORMATION TO Dept. EC-7 
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1417 N. Market St. 


THIEL Easy-Drive 
“Nail it” 
and 
THIEL “Easy-On” 
Straps 


BANG THEM DOWN 
. . . they won't Bend 


Contractors save time—labor—material 
with these strong, rugged THIEL Staples. 
They go in straight and true—greatest 
improvement in staples for cable work 

i nd tallic) in 25 years. 
Send for FREE samples. Sold 7 Leoding 
Electrical Wholesalers—write for infor- 
mation on open territories. 


TOOL AND 
a i EL ENGINEERING 
COMPANY 











f— 





DOUBLE BARREL 7 
ADVERTISING 


Advertising men agree—to do a complete 
advertising job you need the double effect 
of both Display Advertising and Direct 
Mail 

Display Advertising keeps your name 
before the public and builds prestige. 

Direct Mail supplements your Display 
Advertising. It pin-points your message 
tight to the executive you want to reach 
the person who buys or influences the 
purchases 

In view of present day difficulties in 
maintaining your own mailing lists, our 
efficient personalized service is particularly 
important in securing the comprehensive 
market coverage you need and want. 

Ask for more detailed information to 
day. You'll be surprised at the low over- 
all cost and the tested effectivengss of 
thee hand-picked selections. 





fan se 
Mc GRAW-HILL 


DIRECT MAIL LIST SERVICE 








McGraw-Hill Publishing Co., Inc. 
330 West 42nd St., New York 36, M. ¥. 
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@ St. Louis 6, Mo. 








ANAME SYNONYMOUS WITH EXPERIENCE) GED 


THIs caToLoc §—_“ustom-engineered 
MAY HELP YOU... 





INDOOR-OUTDOOR 


e . 
3 KVA to 1SKVA inclu- Men 
sive. Modern design ? , A AN 
for quick, neat instal- 


lations. Light weight. 
Air cooled. 


hy type 
4 Vu, | /R4 | 


Rarincs 


INDOOR TYPE 
25 KVA to 200 KVA 
inclusive. Extra large 
junction box speeds WRITE FOR YOUR 
hook-up. Since 1909, the job of The Electric 
COPY TODAY Products Company has been to 
create and develop special electrical 
A A RAN 1 rotating equipment... motors 
[MAGNATRAN INCORPORATED _ Dieliedeeccarttr en 
WALTER GARLICK, JR, PRESIDENT better or to reach into new fields 
246 SCHUYLER AVE., KEARNEY, NEW JERSEY to do jobs that couldn’t be done 
: | before. The natural “by-product” 





of our more than 40 years of 
specialization is that you get 


A Journeyman’s Tool, built to stand up under 2xipmcastazsr’ 203 Soi. 


the exact requirements of your 


e f lication . . . equi hat h 
constant, on-the-job Contractor or Industrial use | tcren.,;aence tafe 





pitty teeile-tae and that requires less maintenance. 
Send in the coupon below for 
detailed information about our 
Custom-Engineered synchronous 
motors and generators... d-c 
motors and generators... induction 
motors... battery chargers... 
frequency changers. 

A nation-wide sales engineering 
and service organization stands 
ready to meet all User requirements. 


THE ELECTRIC 
-PRODUCTS COMPANY. 


, 1734 CLARKSTONE ROAD 
@ NO STARTING HOLE NEEDED...Simply place guide next to ting opening in oak floor ma CLEVELAND 12, OHIO 
material and “‘rock”’ tool into an upright position. whee = a , 
@ CUTS RIGHT THRU IMBEDDED NAILS... wood, plaster, iron pygmy a Atiodh cougbabe your 
pipe, sheet metal, ‘‘Transite” and most other materials— §& “Z ; letterhead for your copy 
even in cramped quarters. ; of Bulletin 2-200 
@ FITS ANY HEAVY DUTY %”" or %” DRILL...as easy as changing : 
bits! Overall length only 10%"; weight only 3 lbs. 6 ozs. 
@ ANTI-FRICTION REPLACEABLE BEARINGS—BUILT-IN BLOWER owe 
Blower keeps tool comfortably cool even under continuous 
use—blows dust and chips away from cutting line. All fric- 
tion surfaces are of ‘“‘Oilite,’”’ phosphor bronze or high speed 
ball bearings. All wearing parts are replaceable. 


Write for Bulletin No. Y-7 


R.C.S. TOOL SALES CORPORATION sorties, ttineis, usa 


Federal Procurement Officials will find Super Sows listed in Federal Supply Schedules, Class 40 Materials. eeeoevoeveveveveeeee00 


\ Saves more time than any tool in your kit. 


\ Fits any heavy duty 4" drill—saws any material. 

















N 
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$-0 Type 
Solderless Lugs 


Completely redesigned—lighter and 
stronger—solid copper body and 
tongue for highest conductivity, heavy 
hex-head screw, extra thick thread 
plate. Available in 5 sizes for wire 
sizes from No. 14 to 500 MCM 
Write for Bulletin. 


ee 


| GN 
Nous BERS nics 


) CHECK THESE 
TIME SAVING, 
MONEY SAVING FEATURES 


1 Easy Installation—No “special” 
* wrenches, Use any standard 
wrench or pliers. No loose parts 

to get lost. 


2 Highest Conductivity—Heavy solid 

* copper body and tongue. Deep 

serrations on tongue positively 
grip all wire sizes. 


3 High Re-Use Value—Extra heavy 

* screw and thick thread plate. 

Use again and again without 
loss of efficiency. 


4 Only 5 Sizes to Stock—Each lug 
* has wide range of wire sizes. 
Body design is adaptable to 
special tongues or contact plates. 








DID YOU 


KNOW 
THAT... 


Electrical Construction 
and Maintenance has a 
special department to 
handle your requests for 
technical and product 
information. It’s prop- 
erly entitled “READER 
SERVICE.” Acquaint 
yourself with this de- 
partment and the valu- 


| 


able service it offers. 
Properly used it can 
save you endless time. 
And today, time is 
money. 





WRITE FOR BULLETIN 
ON S-O TYPE LUGS — 








' EASY TO INSTALL... 
BUILT TO BE FORGOTTEN ‘on 


Reliance Time Controls 


“Washington Report”’ 
is another special 
monthly editorial fea- 
ture. It gives you an 
up - to - the - minute, au- 
thoritative picture of 
government happenings 
that will influence your 
business. Written by 
Berlon Cooper our East- 
ern Editor . . . who is 
also a special consult- 
ant to the National Pro- 
duction Administration 

. it is “must reading” 
for all electrical men 
who plan ahead. 

















, © Pure Silver Switch Contacts 
© Self-starting Synchronous Motor 


®Heavy Phosphor Bronze 
Tension Blades 


© Neutral Tap for 3-wire Circuit 
Connection 


@ Heavy, 20 gauge Steel Case 





Reliance Automatic Lighting Co. 


1937 Mead St. Racine, Wis. 


MODEL “W” SWITCH 


RELIANCE TIME SWITCHES 














274 ELECTRICAL CONSTRUCTION AND MAINTENANCE ... JULY, 1952 








Just a twist of the wrist and... 


-— 








equipment 
you can 
rely on 
of 


RAKIT is the easiest-to-as- 
semble system of supporting structures 
ever devised for cable trough, conduit, 
cables, pipes and similar items. Important 
savings in time and material mean dollars 
to you. Write today for complete details 
and illustrated brochure. 


PD enon 


711 SOUTH 50th STREET 
PHILADELPHIA 43, PA. 





Talk to any old-timer on the job 
and he'll tell you Klein equipment 
is his choice for comfort—for safety 
—for service. Look for the famil- 
iar Klein trade-mark on pliers, 
safety straps and belts, climbers, 
grips and wrenches. Klein has 
been serving the electrical industry 











“Since 1857.” 
ASK YOUR SUPPLIER 


Foreign Distributor: International Standard 
Electric Corp., New York 


—_ Write for your 
free copy of 


cy the Klein 
: Pocket Tool 
a Guidetoday! 
Ss... 1857" 
Mathias & Sons 
{stablished 1857 


3200 BELMONT AVE. CHICAGO 18, 4LL 
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Take a good loek at this newest model 
Oster No. 502 ‘Pipe Master.” Latest fea- 


tures include NEW ‘‘Auto-Grip” semi-auto- 


matic front chuck; NEW cut-off device; 
NEW reaming device; Lever type feed; and 


other modern features. Standard range 
of the machine: 4” to 2 pipe; extra range 
Ye" pipe. With drive shaft 2/2” to 8” pipe. 
Bolt range 4" to 142’’. Ask your Oster Dis- 
tributor or write for’’Pipe-Master’ ‘Bulletin, 


THE OSTER MFG. C0. 2081 East élst St., Cleveland 3, Ohio, U.S.A. 


[_] Rush copy of catalog bulletin on No. 502 “PIPE MASTER.” 
(-] Rush names of Oster Distributors in our area. 


NAME 
COMPANY 


ADDRESS 
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Platform- or wall-mounted 
air-cooled transformer. 50 
KVA, three-phase, 480 to 
120/208 Y volts 


FOR YOUR LIGHTING AND POWER 


peak 
efficiency 


EQUIPMENT WITH STANDARD 
DRY TYPE TRANSFORMERS 


Standard’s dry type load center transformers as- 
sure correct voltages at point-of-use. Installations are 
easily made and can be quickly relocated to conform to 
changing departmental requirements. Consult your 
Standard representative today. He can show you how 
Standard transformers save you money by assuring top 
performance from your equipment. 


THE STANDARD TRANSFORMER COMPANY 
WARREN, OHIO =e ~—s«OOF FICE IN PRINCIPAL CITIES 








SYVTRON 





Electromagnetic 


HAMMER 
DRILLS 


For Easier, Faster 
Hole Drilling in 
Concrete and Masonry 


The new Syntron Hammer Drills 
take all the work out of drilling 
holes in concrete and masonry— 
no more tiresome turning of the 
drill chuck—just pull the trigger 
and a simple rubber ratchet mech- 
anism automatically rotates the 
bit—piston strikes 3600 blows per 
minute. 


Speeds up hole drilling—reduces 
fatigue—allows more time for 
other jobs, 


See your Dealer or 
Write Direct to 


SYNTRON CO. 


Lexington Ave. 
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KNOW YOUR 


WHOLESALER 


--- BETTER 


One of the most important 
contacts the electrical con- 
tractor and industrial elec- 
trician has is the electrical 
wholesale distributor. He 
is the ene who stocks the 
necessary electrical equip- 
ment and supplies needed 
to make an installation 
quickly, completely and 
profitably. 


But this is only half of the 
story. Today, with indus- 
trial mobilization shifting 
into high gear... with flash 
shortages throwing work 
schedules out of kilter ... 
electrical wholesale distrib- 
utors and their salesmen can 
render other vitally impor- 
tant services: point out 
those activities that will be 
permitted to proceed at full 
speed .. . where and how to 
get the most business out of 
sub-contracting and new 
plant programs related to 
the Defense Production Act 

. . explain the outlook for 
products containing con- 
trolled materials . . . manu- 
facturers’ production plans, 
allocations, new designs and 
the use of substitute ma- 
terials. 


Electrical wholesale dis- 
tributors and their sales- 
men, with a backlog of 
World War II experience, 
are well informed, stra- 
tegically located and com- 
pletely equipped to serve 
the needs of electrical 
construction and main- 
tenance men throughout 
the country. 

Better than 9 out of 10 elec- 
trical wholesale distributors 
get their information from 


ELECTRICAL WHOLESALING 


The National Magazine of 





Electrical W holesale 
Distribution 
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NEW 


INTERLOCKING DEVICES 


% RODALE 


Interlocking, fully interchange- 
able TuRN-TyTE Cord Connectors, 
Caps and Receptacles are your 
answer to any wire-connection 
problem. They save you time, 
money and trouble EVERY 
TIME! 


2-WIRE ARMORED CORD 
CONNECTOR BODY 


Molded bakelite with armored 
base and cord clamp. Corrosion- 
resistant coating on bronze 
contacts. 

#22100 — 10-15 amps « #2200 — 20 amps 


Turn-Tyte 
2-WIRE ARMORED CAP 
WITH CORD CLAMP 


Bakelite with brass blades. 
21026 — 10-15 omps « £1226 — 20 amps 


e 
Also Available: 3-Wire, Polarized and 
Grounded. 10-15 Amps and 20 Amps. 
IMMEDIATE DELIVERY! 


‘‘q TWIST of the WRIST and THEY’RE LOCKED!” 


» 
SOLD ONLY THROUGH 
LEADING WHOLESALERS 


For information on how YOU can 
benefit from this profitable new 
TuRN-TYTE line, write Dpt.EC-13 
today! 


“YY RODALE 


MANUFACTURING CO., INC. 
EMMAUS PENNSYLVANIA 


ELECTRICAL 


Prevent Costly Burnouts 


with 


VAP-OIL-TITE 


Fouled contacts cause costly 
burnouts and down-time. Use 
VAP-OIL-TITE FITTINGS 
with Plastic Covered Flexible 
Metallic Conduit for Sure Seal- 
ing of wiring on oil, water, dust 
and vapor tite equipment. 
VAP-OIL-TITE’S exclusive 
threaded bushing not only 
insures positive grounding but 
also makes fitting easier to install 





PORTABLE 


BENDERS 


AND REDUCE 


© Overall Installation Cost 

@ Errors and Work Spoilage 

© Number of Fittings Needed 
© Cutting and Threading 


You can complete electric installations faster 
earn bigaer profits on every iob when you 
BEND RIGID CONDUIT AND THINWALL TUBING 
with a Tal Portable Bender 

That’s because anv man can make up accurately 
bent conduit so quickly, riaht on the job. Smooth 
wrinkle-free bends and offsets are produced in 
just one setting—without shifting the conduit 
Worker fatigue is reduced. Spoilage is minimized 

Further, you can save your experienced men for 
work needing their skill. Even your apprentices 
an make perfect bends without difficulty on a 
al 


EASIER IN CLOSE QUARTERS 


Compound bends are readily formed with a Tal 


FITTINGS 


because a collar covers metal 
edges making burring unneces- 
sary. Furnished in numerous 
types with body sizes from 
34” to 2". Write or wire today 
for bulletin #4MT-104 giving 
types, sizes and prices. 


SIMPLET ELECTRIC COMPANY 


»., Chicago 5}, illir 


THINWALL or RIGID CONDUIT” 


FASTER 





Bender . . . so that you can often eliminate many 
fittings, plus cutting, threading and installation 
time. And when you're working in close quarters, 
it’s much easier to slip a bent conduit through a 
small opening than to install threaded fittings 

Thousands are doing it—you can too! Learn how 
you can earn bigger profits and handle more jobs 
with a Tal Portable Bender 





COMPLETE LINE OF BENDERS FOR: 


1. Offsets and bends to 180°. 


2. Pipe and rigid conduit to 8” dia. 


3. Thinwall tubing. 


Write for 
this Free 
Bulletin 


Tal Bender, In. Milwaukee 2, Wis. 
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Gu Uh complete line of 


fluorescents and incandescents 


~ , When you specify GUTH Luminaires, you get the benefit of more than a half- 
“ALL- SQUARE” prea feat A a me ee at era sonenent 
diocest frame. Light leakproof "Widerteesd te -+-all precision-planned for economical instal- 
ry open | lens... sizes 64%" 8q., 8” 4 lation and maintenance: 
12” sq. PRE-WIRED. R yable top, 
drop A ed bottom for sendin ean ne FLUORESCENT: Commercial and Industrial; Glass diffused, Eggcrate shielded, 
or below. Catalog 49. tots lly indirect, luminous indirect, recessed troffers and exposed lamp types. 


fas INCANDESCENT: Commercial and Industrial; indirect, direct and semi-indirect 
types; also high bay reflectors, exit and utility lighting units. 
SEELUX |... totally indirect 
open bottom Luminaire for 3 . s 2 


for Silver Bow]. Lz ow with 
modern ALZAK 


concentric louvres 

for stem suspension : J 

or close mounting. { GUTHLITE : 
Bulletin 864. the revolution- 
ary “Jacknife 
Hinge Lumin- 
aire that swings 
down for easy 
relamping or WYTE-LINER ... white inside and outside 
cleaning right (takes gloom off ceiling). AIRFLOW chan- 
from the floor! nel for longer ballast life. Reflectors 300° 
For 2 10- or 2 85- Permalux or Porcelain Enamel. Made in 
watt or 2 4-ft. SLIMLINE lamps; ceiling 2 and 3 40-watt, 2 85-watt, and 4- and 8-ft. 
or suspension, unit or continuous mount- SLIMLINE lamps. Easy to install and 
ing. Simplest fixture to install. Bulletin clean. Catalog 48. 

845. 


ARISTOLITE ...hinged glass panels swing 
open for easy cleaning from floor with handy 
servicing tool. Also with center Eggcrate 
louvres. For 2, 3 or 4 40-watt or 2 or 4 4-ft. 
SLIMLINE lamps; ceiling or suspension, 
unit or continuous mounting. Write for 
Bulletins 812 and 820, 


“LITE-BLOX” RECESSED TROFFERS ... 
for 1, 2, 3 or 4 lamps: 20-, 40-, 85-watt, or 
4-ft., 6-ft., or 8-ft. SLIMLINE. Exclusive 

HY- LITERS --recessed and surface end KO's provide exact 48.0”; modular 
types for E AR 38. Adjustable 45° from design for unlimited patterns. Wide variety 
vertical in all directions. Can be used as of shielding and diffusing glass panels avail- 


individual units, or in conjunction with es 7aK ‘ . ‘ 
NEW FUTURLITER ...with GUTH our fluorescent types. Bulletin 834. = = _— reflectors if desired. 


GRATELITE* the 48” long plastic louvre 
Sn a eS Oe ee ee ee a “LITE-BLOX” RECESSED TROFFERS 


lumination and low brightness diffusion at 
angles above 45°. GRATELITE is made in 
sizes up to 48” long. Easy to install on single 
fixtures or complete ceilings. Available in GUTH 4-FT. SLIMLINE available 


opaque or transparent densities. Send for 


information * Patent Pending in every GUTH fluorescent fixture 
atent Pendi 


4 NEW FUTURLITER® @no starters or starter troubles! 


@ easy to handle Single-Pin lamps! 


e light in two steps almost instantly! 


TRUCOLITE versatile, highly efficient, 


semi-direct type; can be used open, with Egg- 





crate louvres or diffusing glass bottom. For 
> 3 and 4 40-watt lamps...also 2 and 4 4-ft. 
or 8-ft. SLIMLINE lamps. Ceiling or sus- 
pension, unit or continuous mounting. Bul- 
letins 814 and 852 





a TRUCOLITE® 








Modern Lighting 


Showroom Installs Slimlines Above Louverceil Panels 


Homer Heller’s Ford agency in tional lighting is utilized for local 
San Diego, California, is distinguished illumination or for highlighting. 
by the liberal use of glass, color and Glass walls, extending from adjacent 
light. Occupying a strategic corner sidewalk levels to the 13-foot 8-inch 
location, it includes a 1400-square- ceiling height, enclose two sides of 
toot main display floor, a “band box” the sales area while interior walls 
window with highlighted turntable for of pastel green and coral tile provide 
effective car presentation, and sev a restful, complimentary background 
eral attracting and attractive illumi Reflectance factors are: 85% for the 


° ine 
P n't imag!" 
\ just - y of 


er Ww? 


nated signs plaster ceiling above the slimline 
The corner showroot measuring single-channel installation, 45% for the 
: 3 48 feet, is a 75-footcandle area coral wall, 30°% for the green wall. 
c mps operating at 200-ma he band-box display window, at 
mounted in continuous rows on tl he bottom picture, is illumi- 
enters above th wall-to lated = by 15-watt R40 incandescent 
installation of I I ? inch amps recessed in the general ceiling 
A \ JZ oTHER 
kw results i 3 wa } front edge of the window In all, 26 se TIMERS 36 ZNENSWELK NATIONAL SS 
distribution. Since this 7; lamps have a connected load of 3.9-kw és Y MAGATINES 
intensity is ample, no addi and deliver 145 footcandles. a 


louverceil he lighting loa ind mounted in swivel hoods along the > 
2 


That’s particularly true of Sylvania 
Fluorescent Tubes. 

To assure you that you can’t lose by 
trying Sylvania tubes, we are announc- 
ing to the world, through page ads in 
TIME, NEWSWEEK, and other na- 
tional magazines, the following star- 
tling offer: 


Try 24 Sylvania Fluorescent Tubes. 
If they don’t give more light and main- 
tain color and brightness for a longer 
time than any other brand, send them 
back with your signed Certificate of 
Assurance and your money will be re- 
funded. Mail the coupon for full details. 





Yours for 
better lighting, 


e 


qyvanih 
pat ae 


CELLULAR CEILING and slimline installation operating at 200-ma provides 75-fc 


lighting for attractive corner showroom General Sales Manager, Lighting Division 


a 
ee ad 


we 4 Electric Produ ucts ~ 
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eedorma ac Bo € A a. 
Ay ive our L ighti" 
om ¥ ue 


-- 
rl 


1-408) 


1 Name 
1 company 


\ Ne ee — 


pow — 
MODERN SIMPLICITY and the liberal use of glass, color and light distinguishes 
Homer Heller Ford Agency in San Diego. 
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WITH THE Yew 
[NTER-)fATIC, 


“SKIPPER” 


TIME SWITCH 


For control applications where it 
is desired to skip operation of 
the time switch on Saturdays, 


Sundays, Holidays, or other 

selected days. Skips one or more 

days of the week. 

@ Simple to set and operate 

@ Complete line available 

@ LOW LIST PRICE 

SEND TODAY FOR FREE CATALOG 
AND PRICE SHEET +72-B8 

INTERNATIONAL REGISTER CO. 


2624 W. Washington Bivd. 
Chicago 12, Ill. 


[NTER i La 


TIME SWITCH 
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COVES along both sides of Helena Rubinstein’s Chicago beauty salon and along 
front edges of display counters and wall cases, with recessed ring-louvered 
R lamps above the counters and entrance, result in even general illumination 
and effective highlights for merchandise presenta‘ion. 


Variety Exhibited In Salon Lighting 


Customers entering Helena Rubin- 
tein’s Chicago beauty salon rarely 
conscious of the lighting installa- 
as such, yet they are definitely 
impressed by the quality and quantity 
of illumination in the area generally 
and within the cases for effective 
product presentation. For the light- 
ing has been treated as an architec- 
tural element combined with coves, 
cornices, niches and false ceilings to 
pleasingly produce color and high- 
level seeability without revealing 
“tools of the trade” or brightness 
sources to the public 
Along one side of the salon, behind 
and above two glass-topped display 
cases, a wide and deep cove provides 
a blanket of indirect general light. 
Three rows of end-to-end 40-watt 
fluorescent lamps are installed here, 
with sockets staggered to prevent the 
formation of a shadow pattern on the 
ceiling. Switching control is by rows, 
making it possible to obtain three 
levels of illumination from this con- 
cealed linear source. On the other 
f the shop, a slanting cornice 
is supported several inches out from 
the natural wood wall, with twin rows 
fluorescents behind it. Above the 
nt edge the display cases and 
bove the all-glass entrance, 150-watt 
R40 incandescent lamps are mounted 
n recessed ring-baffled Century down- 
1 warmth of color and 
nerchandise placed on coun- 
for critical inspection. 
nside of the counters are 
iminated by continuous lengths of 
4500-degree white cold cath- 
tubing, bent to conform with 


counter contours and concealed in 
specially designed parabolic reflectors 
that snugly hug the lead edges. 
Lamps operate at 120-ma and ballasts 
are located beneath and at the ends 
of counters. Wall display cases be- 
hind the counters normally concealed 
by sliding mirrored panels, are illu- 
minated by 6-foot vertical and 4-foot 
horizontal slimline lamps, also op- 
erating at 120-ma, positioned behind 
bordering shields. Light levels within 
the salon generally average 30 foot- 
candles; display cases, 65-fc. 

The lighting was planned by Fred 
C. Damier and installed by the Elec- 
trical Contractors, Inc., Chicago. 








ATTRACTIVE LIGHTING is provided by 
large corrugated Plexiglas ceiling sections 
at the National Bank, Temple City, Calif. 
The 24-inch by 48-inch by .125-inch 
white acrylic plastic panels are mounted 
3 feet below 60-watt incandescent lamps 
spaced on 3 foot centers. Partitions at 
front of bank are also corrugated white 
translucent Plexiglas panels, 60-inch by 
36-inch and 60-inch by 72-inch 
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—the lid is off the most important news in lighting today! 














Announcing the Ultimate in Creative Recessed Lighting 


uni=flow fluorescent troffers 


Here is a picture preview of the MITCHELL UNI-FLOW 
Fluorescent Troffer . . . completely new . . . dramatically 
different and superior . . . years ahead of anything in the 
recessed lighting field. What you are looking at is the 
result of two full years of development work that has paid 
off in a product so advanced and improved that the 
when you plan for the best architects, contractors, utility men and wholesalers who 
in recessed lighting, have had an opportunity to examine it, say 
specify uni-flow unanimously: ‘This is it!” attentie . 
(a If you are now planning a recessed lighting installation, 

you owe it to your customers, your clients and yourself 
to iearn the full facts about MITCHELL UNI-FLOW. 
Write, phone or wire today for the most important news 
in recessed fluorescent lighting. 





MITCHELL MANUFACTURING COMPANY, 2525 N. CLYBOURN AVE., CHICAGO 14, ILL. 


In Canada: Mitchell Mfg. Co., Ltd., 19 Waterman Ave., Toronto 
-— 


et a Send forit! Address: Dept. 2-G 


oe 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . JULY, 1952 





a | ’ 
ee Ta , julie O77, 
i A te 


PYLET 
PRACTICAL DESIGN Z 
FEATURES A Modern Line of Improved 


Heavy-Duty Conduit Fittings 


1. FS AND FD PYLETS AND COVERS—1, 2, 3 and 4 gang, 
n ea on a he ee square corner types, take all standard switch and receptacle 
n Pyle-National’s own foundry iouble 


weather-proof protection — first, galvan plates. 
zed, and then finished with baked spray 


ed aluminum 2. ROUND BASE PYLETS AND COVERS-—Ideal for Vapor- 
tight junction boxes—Flush and surface mounting. Take stand- 
ard 4-inch outlet box cover; also vaportight fixtures, plug 
receptacles and Flexible fixture hangers. 


3. VAPORTIGHT LIGHTING FIXTURES—With heavy cast 
metal bases, weathertight sealing and sturdy guards. Complete 
line, for 10 to 200 watt lamps, for conduit or wall mounting, 
universal 4 and 5 hub types, two and three gang, handrail and 
outlet box types, also midget fixtures. 
Smooth interiors, round edges and large : 4. FLEXIBLE FIXTURE HANGER PYLETS— Universal joint 
onben eeasacomn aan . i hub allows easy removal of fixture, free swing movement of 
fixture with stop to prevent wire injury, also cushion type for 
protection against vibration. Also rectangular Pylets with 
suspension hanger. 


5. CAST METAL SAFETY SWITCHES AND CIRCUIT 
BREAKER PYLETS—Heavy duty safety switches and fuse 
boxes with or without plug receptacles and circuit breaker 
Pylets with all features for reliable service under severe 
conditions. Safety switches have quick make and break, inter- 
locked cover and weathertight gaskets on both cover and hub 

ee Nemes wtirmutnentnet pom a plates. Available with interlocking plug receptacles. 

gasket seal. Heavy hub sections of ample 


cross section are tapped straight and true - eeeeeeeree eee eeeeeeeeeeeeseeeeeeeeeee 


with accurate, cleancut, TAPERED threads 





Refer to your Pylet Catalog 1100 for complete listings includ- 
ing plugs and receptacles — explosion-proof pylets, cord and 
cable grips — flexible conduit couplings — unions — reducers— 
elbows and grip handles — portable hand lamps. 


THE PYLE-NATIONAL COMPANY 


Sendgin tepe call eetalaing enseus pee 1344 NORTH KOSTNER AVENUE, CHICAGO 51, ILLINOIS 
“ane alignment of covers—hold cov- DISTRICT OFFICES and REPRESENTATIVES in Principal Cities of the United States 


EXPORT DEPARTMENT: International Railway Supply Co., 30 Church St., New York SINCE 1897 
uriag handling. PF ’ ; 
ot end gesket together di . CANADIAN AGENT: The Holden Co., Ltd, Montreal 


PLUGS and RECEPTACLES eo FLOODLIGHTS e EXPLOSION PROOF FITTINGS e MULTI-VENT AIR DISTRIBUTION 
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Questions on the Code 


Answered by 


B. A. McDONALD, New York Board of Fire Underwriters, Rochester, N. Y. 


GLENN ROWELL, Electrical Engineer, Fire Underwriters Inspection Bureau, Minneapolis, Minn. 


B. Z. SEGALL, Consulting Electric Engineer, New Orleans, Lo. 


F. N. M. SQUIRES, New York Board of Fire Underwriters, New York, N. Y. 


Convenience Outlets 


A liquefied petroleum gas bulk 
. . . 2 
plant having four 30,000 water 


gallon storage tanks wants to install, 


within the fenced enclosure about these 


tanks, receptacles into which they may 
Plug extension cords atta 
bale 


lt heaters on their trucks to keep the 


engumes warm during ce 

How far away must I insist 
utlets be located 
than explosion-proof 


Group D devices?—J.M.( 


A. 


within 


venience oO 
other 


While re no 
specinc regulations contained 

National Electri 
such an instance, | 
that if we follow 
pertains to 
stations 
in assuming the 1 
In other 
these outlets can be placed 20 feet or 
more horizontally distant fro1 
pensing or handling equipme: 
ny area where tanks may be filled 
and least 4 above the ground 
level providing there is natural drain 


there actually are 


the 
covering 
personally 
5413 


pensing 


section 
1; 
gasoline 


as it 


or service we 
atively safe 


be safe 


] 
rel 


mn will words, if 
any dis 
t or trom 
teet 
age away from the area at which these 
words, 


] 


an 


receptacles are located. In other 
LP gas is 


tend to fl 


is Water ane 


heavier than air will 


along the ground much 
1 should the fenced in 
diked enclosure 


na windless day 


area 
this gas 


ve within a 
cumulate to 
other hand, 


11 
IK¢ 


dangerous | 
[ lihood 
ng to a 
listant 


131 


Grease Pit Lighting 


What kind 


trical 


tuorescent elec 
fixtures (permanent 
supposed t e 


grease pits of commerci 


A.C.I 
A 1 514la re- 
e@ quire all wiring and equipment 


below 4 feet of the main level to com- 


units ve used im 


eo? 
jaragesi— 


. . einai 
Section 5131 an 
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ply with the provisions of Class L, 
Division 2 of Article 500. 

Sections 5019b2 to 6, inclusive list 
the requirements for Class I, Division 
2 fixed lighting fixtures. Basically the 
starting and control equipment would 
require these units to be of an explo 
—~B.Z.S 


s10n-proot type 


Service Switches 
As I recall an enclosed service 


Q. ‘ 
switch did not have to be 


externally operable provided the feed- 
ers or supplied through it 
were protected by externally operable 
Has this been changed? ] 
the Code.—E.D. 


circuits 


} 
swurcnes 


can't locate same in 
A Section 2356 of the 1951 Code 
@ definitely tells us that an en- 
closed service switch or circuit breaker 
shall be externally operable. The 1947 
edition of the Code did not require 
such switches to be externally operable 
provided additional 
nally-operable 
brea 


enclosed, exter- 
switches or circuit 


were provided for control of 


idividual feeders and circuits sup 
through it. In line with the above 
Code change, your recollection which 
met the requirements of the 1947 Code 
is no longer recognized in 1951 


Code.—B.A.McD. 


all ir 
aa 
plied 


the 


Motor Branch Circuit 
I believe 


tion in this motor 


there is a Code viola- 
wiring dia 


gram. Please comment.—P.R.G 


4" D box 





A According to Section 4343-a of 
e the Code, several motors may 
be placed on one branch circuit pro 
vided the full load current of 
motor does not exceed 6 amperes and 
the branch circuit is protected at not 
more than 20 amperes at 125 volts or 
15 amperes at 600 volts or less. Your 
sketch shows three, very small three 
phase, 230 volt motors connected to a 
15 ampere branch circuit fused at 15 
amperes. In far the motors 
are concerned, I see 
I note that the control switches 
manual and I assume they are within 
sight of the motor location. Since the 
motors not automatically started 
individual protection 1s 
not required, but it is good practice to 
furnish same as shown on your dia- 


each 


so as 


no Code v iolation. 
are 


are 
overcurrent 


gram. 

I note, however, that you use a 4- 
inch square box as a junction box for 
connecting the three individual motor 
circuit conductors to the branch circuit 
conductors. If the box you are using is 
14 inches in depth you are only per- 
mitted to install 11 No. 14 wires in 
such a size box according to Section 
3709. According to your diagram 12 
wires terminate in this box, which is a 
Code violation. A 4-inch box, less than 
14 inches deep, only accommodates six 


No. 14 conductors.—B.A.McD. 


Overcurrent Device 


We have wired a number of 
the low one story ranch type 
homes and have found it a good engi 
to attempt to locate 
the main distribution panel somewhere 


neering practice 


3 No 4R ing TW 
, 





No. /4R ’ 





/5 amp fusetron 














a 


s 


~ 


7 Manual push 

7] switches. These 
starters contain 
4 type N heaters 























7230 volt . 


3¢ motor 


Full lood current 1.2 amp. 


- 230 voit 
3¢ motor 
‘ 4 
/ 


Full load current .8 amp. 
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near the center of the home. This has 
; meant extending the service entrance 

WW) i N re) ist re) N E S h Z éd / conductors for a considerable distance 
(3 . through the building or locating the 
service at the point of entry and then 
a carrying from there feeders to the point 
of distribution. Because of competition, 
we would like, if possible, to locate 
both the service equipment and the dis- | 
tribution panel within a utility room in 
a certain floor plan which will be ap- | 
proximately 35 feet from the point of 
entrance of the service conductors. We 
understand this would comply with the 
Code if overcurrent protection were 
provided for the service entrance con- 
ductors at their point of entry to the 
premises. Therefore will the Code per- 
mit us to mount cartridge fuse cutout 
bases at the point of entry and run from 
that cabinet to the distribution panel 













and main service in this utility room? 
—T.F.K. 

For example. consider Clifton E.M.T. and Rigid 
These other Conduit. They are the best products of their type 





because they are hot-dipped galvanized by the A Yes. This could be done pro- 

Clitten special Clifton process. which bonds the finish e vided certain precautions were 

Products with the base metal. Hot-dipped galvanizing is complied with as Section 2372 of the 

j ere equally an art which we feel we have perfected—and the N. E. Code states that the service over- 

| result is a perfect coat of zinc inside and out, current device shall be an integral part 
outstanding. P urren l 4 gral ] 

| . which will not flake or chip even when the tube of the service disconnecting means 


Be or conduit is bent sharply. 


unless located at the outer end of the 
service raceway, and under Section 








2351 we find the requirement that the 
disconnecting means shall be located at 

CLIFTON i readily accessible point nearest to the 
ARMORED CABLE entrance of the conductors, either in 
side or outside of the building wall. 

Then under Section 2440 you will note 

“CLIFTX” that where cartridge fuses are used for 
NON-METALLIC SHEATHED CABLE vercurrent protective devices and do 
not have disconnecting means on the 

supply side, such fuses shall not be 

CLIFTON FLEXIBLE accessible to other than qualified per- 
STEEL CONDUIT sons. Therefore, where it is desired 


that service be run for some distance 

within a building and fuses are used 
{Write fer Cliften Catalog! ‘ RD - 

to prevent induced surges trom enter- 

ing the building by being located at the 





point of entry of the service con- 
Listed by ductors, such fuses must be enclosed 


PLASTIC DUCT Underwriters within a sealed cabinet in order that 


Laboratories. Inc. 


they will be accessible only to qualified 


WIRING SYSTEMS 


Accepted by the electrical industry as the best 
systems available for surface wiring which 
requires 15 amperes with 60-amp. copper rated 
capacity. Pierceway systems offer a quick eco- 
nomical way to extend electrical service for 
power tools, small motors and lighting. Out- 
lets approximately 8 inches apart. No wire 
needed. Pierceway Systems are a product of 
the Pierceway Division of Clifton Conduit Co., 
Inc. Write for Catalog 152. 


persons. Permission to do this is 
granted under Section 2373, which 
states that if the service overcurrent 
devices are locked or sealed, or other- 
wise not readily accessible, branch cir- 
cuit overcurrent devices shall be in- 
stalled on the load side, shall be 
mounted in an accessible location and 
hall be of lower rating than the serv 
ice overcurrent device within the 





locked or sealed enclosure. IT personally 
believe the best type of installation in 


} 


these one story basementless homes is 


to provide the service equipment at the 
f 


CLIFTON CONDUIT COMPANY, Inc. point of entry, preferably in the garage 


1 


section, if attached, with feeders ex 


General Offices: 75 MONTGOMERY STREET, JERSEY CITY 2. N. J. 
Factories: BALTIMORE, MO. © MEMPHIS, TENN, the one or more points of distribution 


tending from the service equipment to 





within the dwelling. —G.R. 
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Now... 


added to the Silvray line of 
special-effect lighting units — 


THE 


oILVER-DOT 


RECESSED DOWNLIGHT 


Featuring complete concealment of the 
light source, this compact Silver-dot 
unit rounds out Silvray’s line of all- 
purpose incandescent downlights. 


Employing a 4” ceiling aperture for 
passage of a precisely-focused light 
beam, the Silver-dot is ideally suited 
for supplementary accent or special- 
effect lighting in commercial and resi- 
dential interiors. 

Silver-dot units are designed for use 
with the new 100-watt A-21 clear sil- 
vered-bowl lamp. They produce more 
candle power than equipment using 
150-watt reflector or projector lamps 
...use less energy... generate less heat. 

Placed 6’ above the surface to be 
lighted, for example, the Silver-dot 
glare-free light circle. Re- 
lamping, without removing the ceiling 
plate, restores the unit to initial effi- 


casts a 6’ 


ciency. 

Easy to install, the Silver-dot re- 
quires a ceiling opening only 614” in 
diameter...a recess depth of only 714”. 


‘ io) “ALWAYS... 
ee p / the best In lighting 
YEAR 


THE SILVER-SPOT 


Companion piece to the Silver-dot, this ver- 
satile, general-purpose downlight +s avail- 
oble for both recessed and surface-mounted 
installations. 10'4"’ in diameter, the Silver- 
spot requires an opening depth of only 
5's for complete recessing . . . projects 
only 312” when surface mounted. Precision 
light control of built-in reflector eliminates 
glare and wasted spill light. Louvre pro- 
vides 45° shielding. 


THE SILVER-SPOT ADAPTOR 


Designed as a portable unit, this 8” diam- 
eter version of the Silver-spot is equipped 
with a “screw-in’’ adaptor base to fit stand- 
ard porcelain receptacles or swivel fittings. 
Both the Silver-spot and Silver-spot Adaptor 
unit use the 100-watt A-21 lamp to obtain 
the warm color quality so much in demand 
by merchandising experts. Both units are 
easily convertible to either floodlight or 
spotlight distribution. 


[P————-SEND FOR COMPLETE DETAILS-~~-—-—~4 
SKYLIKE LIGHTING, INC. —a Silvray-associated company 


101 West Main Street, Bound Brook, New Jersey 


Gentlemen: 


Firm 


Address 


| 
| 
| 
| 
| 
| 
| Name 
| 
| 
I 
I 
I 


Riera ekaceaaeae Gus teaenenumeae 
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Please send me further information on Silver-spot and Silver-dot units 
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Insulated Bushings 





Statement An electrician uses in- 
ated bushings in lieu of metal bush 
ngs to protect N 12 conductors 


pulled into 3-in. and 1-in. rigid metal 





conduit. The conduit is secured to the 
ighting cabinet by a single locknut 


ind the insulating bushing. 


Does the last sentence of Sec 
© tion 3736b apply in this case? 


A Section 3736b requires the use 
e@ of insulated bushing whenever 
ungrounded conductors ot No. 4 or 
larger are installed. If the contractor 
elects to use these insulated bushings 
on smaller conductors he may do so 
Regardless of where or when he in 
talled insulated bushings, the 


genera 


requirement ot the last sentence must 








be fulfilled and double locknuts mus 
be be installed, one inside and one outside 
Fi if bushings are constructed wholly of 
i nsulating material.—B.Z.S 





QO Is section 3016 also violated in 
; + ! l - a" ant e 

H i that the conduit ts ne so con 

| I RANSFORMERS nected to the cabinet as to provide ef 


€ 
A Yes. The last sentence of sec 
j sed with remote control equipment, including all e tion 3736b is a substantiating 
types of magnetic switches, recording devices, # statement to this general requirement 
relays, solenoids, thermostat controlled devices, small : { section 3016.—B.Z.S 
t motors, variable speed devices, control valves for : | 
| 


ee 
fi 


: i fluids, gases—and for all other purposes where lower 
: } than available line voltage is required. 


Cable Runs Continuous 


Section 3005 of the Code re- 
e 
juires raceways and cable as- 


semblies to be continuous from outlet 


| ce Other Types 
| | of “Dongan” Transformers 


Machine Tool, Power Circuit, Signaling, Oil and Gas not place a junction box in a cable run 
Ignition Transformers. Se) = between outlets? Does it mean that a 


to outlet. Does this mean that I could 


t) 


ae ee 





} able assembly run tween switch 
Write for New Catalog ae boxes would not have to be continuous? 
é 
| 


Does it mean that you could not insert 








1 switch box in a cable assembly run 


PROMPT SHIPMENT | I | Sctmeen two outiets EIN 








The wording “continuous from 
DONGAN ELECTRIC MFG. co. 3 A. outlet to outlet” has been used 
2980 Franklin St. Detroit 7, Mich. 2 in the Code for many years an 


casionally has been the source of con- 





oc- 


The Dongan Line troversy since the questions you raise 
Since Nineteen-Nine : ppear to be in conflict with this 
wording According to the definition 
tlet, a switch box or a junction 
box would not be considered an outlet. 
As a result, you could not take current 


from one outlet and feed it to another 


a 


outlet through any combination of 
switches which is common practice to- 
day; you could not run a cable, for 
example, along the wall of a basement, 
insiall junction boxes and feed recepta- 
cle outlets on the first floor through 
same; you could not install an outlet in 
the basement of a residence and run to 
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ADJUSTABLE LLIFRL GM) CHANNEL, HANGERS and FITTINGS INSTALLED 
by METALS & CONTROLS CORPORATION to SUSPEND FLUORESCENT FIXTURES 














UNIQUE METAL FRAMING SYSTEM PROVIDES 

PERFECT FIXTURE ALIGNMENT, ADDED SAFETY AND 

*Planned and executed by G. E. Pieper, Materials Engineer, Spencer COMPLETE FLEXIBILITY FOR LATER CHANGES OR 
Thermostat Division, Metals & Controls Corporation, Attleboro, Mass. ADDITIONS IN BIG PLANT RELIGHTING JOB. 


= Photo shows rows of 2-lamp 40-watt luminaires supported 
P2000 Chennel g ee } from overhead “I” beams by UNISTRUT channel, hangers, 
4 —, stems and beam clamps. 1 he versatile UNISTRUT system per- 
mitted attachment of supporting stems at any point along the 
channel length so that luminaires could be spaced at regular 
Snap-In : : intervals without interference from overhead piping or duct, 
Closer Strip » and in spite of varying distances between beams. (Photo- 
graph by Metals & Controls Corporation.) 


The functional UNISTRUT method of hanging fluorescent 
End View of Hanger > idee < . ‘ > ainz a , > > 2 
Frtinm Suoporting fixtures provides ady antages obtainable by no other means. 
* UNISTRUT Channel Permits faster, easier, more accurate installation. Requires 
- fewer hanger stems and canopies. Cleaning and servicing 
rr 7 . . * + *_* 
=o cannot disturb fixture alignment. Lowers wiring and rewiring 
{ eer , — costs. UNISTRUT channel is approved as wireway in Chicago 
ss and 20 other major cities—additional proof of its versatility 
Pa End View of Fixture 


Mounted on UNISTRUT iP in and usefulness. Try it on your next lighting job! 
Channel / @ 





” 


oon re pith ante USP Write today for your FREE Copy of New 78-page Catalog No. 700! 

. » ' oe 
oer dey - valee of ( iS : — d 2327587 2 Includes above drawings and countless other examples of how to mount, 
wap ceo ig a heat yt ' tis ptoen 740563) rack, frame, suspend and support all kinds of electrical and mechanical 
Armed Services installations ; 2541908 equipment 
where flexibility, and assembly 
and erection speed count most. The Ea ae i eee ee 
UNISTRUT method conserves 
steel, reduces manpower hours, 
cuts overall costs! UNISTRUT PRODUCTS COMPANY 

. 1013 W. Washington Bivd. 


Chicago 7, Ill., Dept. E7 
Representatives and Warehouse Stocks 


‘= Princivad Citi cs Please send without obligation the items checked below: 
in Principal Cities. ng 
Consult your Telephone Directories . Catalog No. 700 UNISTRUT Sample 


UNISTRUT Products Are Bonderized = , a 
Company 


The World's Most Flexible Address 
All-Purpose Metal Framing City 














HEAT DISSIPATING 


» 


\ 

BRASS FINS, assembled at both ends of the fibre bar, 
not only support the bar securely, but, also, conduct away 
excess beat. This unique MONARCH design gives you 
two distinct advantages . . . cooler fuses and longer fuse 
life! Other MONARCH features which assure true align- 
ment, tight links and firm contacts, are further reasons for 
MONARCH'S safe protection and long economical life! 


So, by insisting on MONARCH Renewable FUSES you _ 


> ayreen FOR BULLETIN NO. 25 


A complete line of knife blade and ferrule 
fuses for industry, construction 
and re placement. 


Rew ewaece 
Fuse. 


118 E& First Street Jamestown, N. Y. 
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another outlet anywhere in the building 
through a junction or switch box. I 
that this interpretation is con- 


troversial and the question which you 


realize 


have raised warrants Code clarifica- 


tion.—B.A.McD 


Official N.E.C. Interpretations 
INTERPRETATION No. 385 
(Issued May 20, 1952) 
ARTICLE 500—Hospital Hazardous 

Areas, Seals Where Require d 

PART I—COMMENT: Within the 
Class !, Division 1 area of a hospital 
operating room, it is proposed to in 
stall plug receptacle and switch assem- 
blies Chese include an 
outer enclosure to which conduit con- 


assemblies 


nections are made and an inner en- 
closure containing the receptacle con- 
tacts or switch mechanism. Leads from 
he inner enclosure are brought out 
rh an integral seal into the outer 
I spliced to 
assembly is 


ure where they are 
conductors. The 
lass I hazardous loca- 
tions 


QUESTION: In 


conduit 
ions to the « f 


yuter enclosurs 
assembly, are seals required to ¢ 
to sub-paragraph a-l of Sectic 
ANSWER: No. The provisions of 
paragraph a-2 of Section 5015 shall 
“PART 


II—COMMENT: \Vithi: 
the Class I r 


Division 1 hazardous 
room 


partially below and partially 


QUESTION 1: Where a conduit run 
ters a continuous masonry floor slab 
a hazardous area and emerges in 
less hazardous art where is the 
ndary between tl wo areas in re- 
the requirements of sub-para- 

yraly a-3 of Section 5015 

ANSWER: 

in ie ondu 
the boundary, } 
m of the conduit run shall 
red to be within the 
ary. The seal soquwes by sub-para 


located in either 


bound- 


graph a- may be 
irea 

QUESTION 2: 

rtially below and partially 

vot level, and a conduit con 


Where an enclosure 


above 


nade to the portion above 


the five-foot level, where is the bound- 
een the two level 
juirements ot 


Section 5015: 
ANSWER: Th 


such ¢ 











-SLR\/ REWIND Jos... 


there’s a quality Irvington Insulation 


For motor rewinds that really stand up, look into the comprehensive 
Irvington line of coated insulations and insulating varnishes, 


OUTSTANDING IRVINGTON PRODUCTS INCLUDE: 
Class ‘‘H’’ Insulations. Silicone Resin-impregnated Fiberglas*. Sili- 
cone Rubber-coated Fiberglas. Silicone Rubber-coated Fiberglas Tub- 
ing. Silicone Resin-coated Asbestos. Silicone Resin-saturated Asbestos. 
Teflon* *-coated Fiberglas. Silastic*** Tape. 











Leok to 
IRVINGTON 
for Insulation Leadership 

Class ‘‘A"’ insulations. Varnished Cambric, paper, nylon, Orlon, silk, INSULATING VARNISHES 
rayon. Irv-O-Slot slot insulation. VAREEEED CAMBEIC 


VARNISHED PAPER 
Insulating Varnishes — baking and air drying types. Oilproofing VARNISHED FIBERGLAS 


enamels, INSULATING TUBING 
CLASS “HI” INSULATION 
Plastic Tubing, Tapes and Wire Markers. 


Class ‘‘B’’ Insulations. Varnished Fiberglas. Varnished Asbestos. 








*® Owens-Corning Fiberglas Corp. **® Du Pont #**® Dow-Corning tie 


Ask for literature on any of these groups of Irvington time-tested products. 


r-- —— —— 


Irvington Varnish & insulator Company 
18 Argyle Terrace, Irvington 11, New Jersey 


| 

l 
2S : Gentlemen: 

| Please send me technical literature on the eames 
| Irvington products . ee EN 
1 : : ° eeceeccoccsees . *- 
| 
I 
| 





Send this convenient coupon now 


Name 


VARNISH & INSULATOR COMPANY 


. Company 
18 Argyle Terrace, Irvington 11, New Jersey 


Address 
Plants: Irvington, N. J.; El Monte, Calif.; Hamilton, Ontario, Canada City. 
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MARTINDALE GROWLERS 


PORTABLE 
GROWLER 
TYPE U-2 


This Universal Adjustable Growler may 
be used as both an external Growler for 
armatures and an internal Growler for 
stators. It will test armatures from 2” 
diameter up, and stators from 534” diam- 
eter up 


ADJUSTABLE 
BENCH 
GROWLER 


Has adjustable jaws with face length of 
2%". With jaws closed will test arma- 
tures as small as 1” diameter. With jaws 
open, will accommodote armatures as 
large as 18” diameter. 

Both types available with or without 
meters. Also six other models. 


MARTINDALE WHEEL 
AND GEAR PULLER 


Adjustable arms pull straight without 
squeezing the work. Set screws prevent 
spreading 
Made in 2 Styles and 4 Sizes up to 24” 
diameter. 


MARTINDALE COMMSTONES AND 
COMMUTATOR GRINDING TOOLS 


MICA UNDERCUTTERS FOR 
SLOTTING COMMUTATORS 


Nine Motor Driven Types 
Write for 64-page Catalog describing these 


and many other products for industrial 
Maintenance, Safety and Production. 


MARTINDALE ELECTRIC CO. 
1309 Hird Ave. Cleveland 7, Ohio 
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Motor Shops 


some task to get sufficient purchase to 
prevent slips when the piece was lifted 
With the tongs, however, these troubles 
have been eliminated. The tongs are 
quickly and simply centered on the 
piece of equipment, and a tight, bal- 
anced grip is secured. The chain hoist 
hook is then brought down and hooked 
to the ring on the handles-end of the 
As the hoist pulls on the ring, 
gripping ends of the tongs are 
tightened on the piece of equipment, 
and the weight of the piece increases 
the firmness of the grip. 
The crew at Electric Motor Service 
have also found this handling technique 
ble 


safer and more flexible than the previ- 


ous use of rope. The tongs can securely 
hold equipment weighing as much as 


several hundred pounds, with a griy 


pa 
re : ping strength that self-adjusts to the 
ad Wa weight f each load And the tongs 
: ‘an be used in many places where it is 
GRIPPING TONGS, made in the shop at 7 
the Electric Motor Repair Company, are 
used in conjunction with an overhead 
chain hoist to provide quick, strong, safe 
and flexible handling of heavy pieces of 
equipment 


a baking over 
of this method 


ry popular in this shoy 


Jig Aids in Measuring 
Armatures 


\ special 11g has been de 
yy Albertson & Son in Philadelphi 
take the physical dimensions of all 
matures when received for 
This information is recorded 
sht in the shop at the Electric Motor = card so that it can be turt 

1 ] Pa These } 

ire used in conjunction with the 


} 


Gripping Tongs Speed 
Equipment Handling 


Easier movement of motor frames, 1 

natures and other heavy parts and 

quipment is now provided by a pair of 
I 


steel gripping tongs, which were made 


checking vetore returning 
pleted armature. 

roll ounte *} —T e ot 
trolley mou ited « lain The over-all length of the jig 
cilitate such 


movemen from stripping ar 
winding benches, to dip tank, 


an 
tongs 1s quite 

it lengths of steel, about 

bolted together in 

about 10-inches 

\t this one 

are joined 


with a hook 


MEASURING smal! armatures accurately 
is simplified by special jig designed 
made, and used in the shop of Albertson 
& Son, Philadelphia ” 


tTirmly against tationar 


snatt i pusned 


Round ld roll steel piece 
pushed against ther er 
taken from metal rule 


base 


. JULY, 1952 




















Combination Unit 
for super-fast operation 


Ve 


~~ 
A 


TYPE F ELEMENT 
Soldered ratchet spindle is 
brazed to heater for rapid 
conduction of heat to solder. 


ALLEN-BRADLEY CO. 
1316 S. Second St. 
Milwaukee 4, Wis. 








THERMAL OVERLOAD RELAY WITH 


Ordinarily, A-B 
overload relays 
have a soldered 
ratchet spindle 
(yellow) that is 
separated from 
heater strip (red). 
Heat radiated by 
overload heater 
melts solder on 
spindle and re- 
leases ratchet. 





CONVENTIONAL DUAL UNIT 


THERMAL OVERLOAD RELAY WITH 
SUPER-FAST COMBINATION UNIT 


Solenoid Starter 
with Type F 
Heater Elements. 


New, super-fast 
element has sol- 
dered ratchet 
(yellow) brazed 
directly on heat- 
er strip (red), 
permitting quick 
transfer of heat 
to melt the solder 
and thereby re- 
lease the ratchet. 


SUPER-FAST COMBINATION UNIT 


for protecting hermetically sealed motors 


used in refrigeration compressor service 


Most motors used for hermetically sealed compressors 
are cooled by the refrigerant circulated over the 
motor windings. They are worked beyond the limit 
of air-cooled motors, and have little overload reserve. 

To give dependable overload protection to these 
hard-working motors, Allen-Bradley has added the 
new Type F quick-acting heater element. Its special 
construction, described above, makes it respond 
within a few seconds to any overload, and trips the 
overload relay before motor burnout occurs. 

If you need motor controls that are quick-acting 
in case of overload, specify Type F combination ele- 
ments for Allen-Bradley solenoid starters. 


OVERLOAD PROTECTION 


Dual Unit 
for average 
operation 


me 


( 


——_, 


—_ 
HEATER 


( 
— 
C 














Pick the right spindle to fit the starting cycle. insert the spindle in the A-B thermal overload relay. The relay is ready for the heater element. 


ee 


to provide Starting and Running Protection 


with Allen-Bradley Thermal Overload Relays 


INTERCHANGEABLE FIRST—to provide locked rotor protection—pick the over- INTERCHANGEABLE 


RELAY SPINDLES 


load relay spindle (see pictures at left) that matches the HEATER UNITS 
motor characteristics. There is an Allen-Bradley relay spindle 


to meet every need. 


SECOND —to provide running protection—pick the heater RATING 
element (see pictures at right) to fit motor full-load current. 

There is an Allen-Bradley heater element for every rating. 

This two-way protection is standard for all Allen-Bradley 

solenoid motor controls. 


MEDIUM 
RATING 


( 
r4 
= HIGH 


> RATING 


‘4 


— 


A-B overload relay with heater element A-B overload relay with heater element 
detached to show the relay spindle. mounted in place over the relay spindle. 


ALL ALLEN-BRADLEY SOLENOID MOTOR CONTROLS HAVE TWO-WAY OVERLOAD PROTECTION 


Manvol 
Starter 





phe vert 


| Te: Pa Pith 


\ 


Automatic Reversing Multispeed 
Starter Starter Starter 
~~ Combination 
Starter 


ALLEN-BRADLEY ...””.... 
se i 


' 1316 S. Second Street 
\ . Milwaukee 4, Wis. 
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General purpose transformers, 
600 volts and below; 1-15 
KVA inclusive, single or three 
phase 


Walk-in Bake Oven 
Built In Shop 


1500 KVA, Type F Unit Substa- 
tion, 4800 V Delta 60 Cy, 3 O— 
120/208Y, 4 wire. 


fone OF THE WORLD'S LARGEST 
MANUFACTURERS OF DRY TYPE 
TRANSFORMERS EXCLUSIVELY 


1 to 2,000 KVA up to 
15,000 Volts to meet 
Individual Requirements 
DISTRIBUTION 
GENERAL PURPOSE 
UNIT SUBSTATION 
PHASE CHANGING 
ELECTRIC FURNACE 
RECTIFIER 

WELDING 

MOTOR STARTING 
SPECIAL 





- 











Representatives in 
WALK-IN BAKE OVEN ot the motor shop Pepcipor: Cites 
f the Cur Electr servic A 


wit 


entown 


teel 


MARC TRANSFORMERS 


CONFORM TO THE STANDARDS 
eet and rock OF NEMA. AND AIEE 


1 gas-fired heater 


ELECTRICAL CONSTRUCTION AND MAINTENANCE 


450 KVA, Type F Unit Substation, 
4160 V. Delta, 60 Cycles, 3 O— 
120/208Y, 4 wire. 


Years of specialization in the dry type 
transformer field have resulted in a far 
superior product. Being ahead of the 
rest of the field is the natural result of 
continuous effort and research in un- 
covering new materials which are your 
constant assurance of maximum trans- 
former value. 

MARCUS DRY TYPE, 
AIR-COOLED TRANSFORMERS 
ARE SAFE —No explosion or fire 
hazards. No fire proof vaults. Class 
B and C heat proof insulations. 
ARE ECONOMICAL — Lower cost 
installation and operation, negligible 
maintenance. 

For the transformer that’s second to 
none, specify MARCUS. 


MARCUS 


TRANSFORMER CO. 


INC. 
39 MONTGOMERY STREET 
HILLSIDE 5, NEW JERSEY 
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TEMPERED FOR STRENGTH! 


Immediately available! NEW, LOWER PRICES! 





TITCHENER 


CABLE Pr FE xX STAPLES 


"The Complete Line” 














Rex Staples will not bend—even when 
driven into hardest woods. Points ore 
sherp and even staples start 
easily, drive true 





ROMEX 
Item 202 
E-Z DRIVE REGULAR 
Item 205 











Special Rex E-Z Drive Staples have 
round legs for easy driving, and a flat 
top to prevent staple from biting into 
insulation 


T-TYPE 
item 201 
EXTRA-HEAVY BX 
Item 206 











Rex line always “up to the minute” 
in latest developments. For example, 
this T-Type Staple was on the market 
within a very short time after the intro- 
duction of T-Type cable! 


: 3 * 




















REGULAR BX 
Item 204 


E-Z DRIVE ROMEX 
Item 203 


(Above pictures are all Full Scale) 


SEE YOUR WHOLESALER. Chances are he carries the 
complete line of high-quality Rex Cable Staples—all 
types, all sizes—ot prices that add up to substantial 
savings for you! 





You'll like the sturdy, easy-to-handle 
packages of Rex Staples—and the low 
prices, too! 


\o- FREE TRIAL OFFER. Send for free samples of Rex Staples. Then test 
them yourself. See how easily they start — how easily they drive home, 
without bending. Let your own tests prove that Rex Staples are the better 


buy — cost-wise and performance-wise! Write today. 


E. H. TITCHENER & CO. 


115 Clinton St. } nghamton, N. Y. 


Manufacturers of Staples and Wire Parts for Over 65 Years 
} 
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Wagner Quality Motors 
for your 
product or our platit 


When you select a motor from Wagner's complete line, you 
get a motes that is completely dependable in its specific 
application. You can choose from a wide variety of types 
and sizes. Here are a few of the motors in the Wagner line. 
At right is TYPE RP—open type polyphase squirrel-cage 
motor. It is drip-proof and suitable for all general purpose 
applications. 1/6 to 400 hp. 


Wagner 


evectate moTORS 


the choice of leaders 
in industry 


“QELS 
Ter, 
4 
2 
% 


TYPE RB—Split.phose Induction. For eosy stort 
ing opplicotions with high storting current. 
1/20 to Vy hp 


82 


TYPE RS-1— Wound Rotor. Constant or ad- 
justable vorying speed. 1 to 250 hp. TYPE 
RS-2 for intermittent service. 2 to 200 hp 


ag: 


GEAR MOTORS—Single-phose or Polyphase. 
Open or enclosed types. 1/20 to 50 hp 


@ 


DIRECT CURRENT MOTORS— seman 
line to Wagner A.C. Motors. 1/6 to 3 hp 


TYPE XP—Splashproof. Protected ogoins! splash- 
ng or dripping liquids. Y% to 200 hp 





TYPE RK—Capacitor-Start Induction. For gen- 
ero! purpose applications requiring high starting 
torque—normo! storting current. 16 to 3 hp 
TYPE TP—Totolly-enclosed, non-ventiloted. Fully 


protected. Ye to 15 hp 
* 
” 
thy 
a i 


TYPE RG—Repulsion-induction. For high stort 
ing torque opplications involving a very long 
starting period. | to 5 hp 





TYPE CP—Totally-Enclosed Fan-Cooled. Protected 
ogoinst dirt, chips, abrasives or fumes. Steel 
frame. |} to 250 hp. Also in explosion proof 
type HP 

* * * 


In addition to a complete line of 
motors, Wagner also furnishes Incre- 
ment Type Motor and Starter Com- 
binations, Jet Pump Motors and a 
complete line of Transformers: Dry- 
type, Distribution and Power. Wagner 


TYPE RA—Repulsion-Stort Induction. For general 
purpose opplications with high starting torque 
—low starting current. Ya to 15 hp 





engineers welcome an opportunity to 
serve you. Consult the nearest of 32 
Branch offices, or write direct. 


TYPE EP—Corrosion-resistant Totally-Enclosed 
Fan-Cooled. Cast iron frame. 2 to 250 hp. Also 
available in explosion proof type JP 





WAGNER ELECTRIC CORPORATION 
6413 Plymouth Ave., St. Lovis 14, Mo., U.S.A. 


ELECTRIC MOTORS + TRANSFORMERS +» INDUSTRIAL BRAKES 
AUTOMOTIVE BRAKE SYSTEMS —~ AIR AND HYDRAULIC 


BRANCHES IN 32 PRINCIPAL CITIES 
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Section K3-718 

Construction Materials Division 
General Electric Company 
Bridgeport 2, Connecticut 


Please send the indicated free publicatior 


Name 
Company 
Address 


City 


ELECTRICAL CONSTRUCTION AND MAINTENANCE 


(1) How to Lay Out and Estimate G-E 
Fiberduct Raceways +18-120UF —an in 
formative article that covers planning phases 
of G-E Fiberduct installations. Included are 
specifications, symbols, and grid systems 


commonly used 


(2) Interlocked Armor Cable Booklet 
#19-211—new 20-page booklet msolidate 
system's component parts, cable, fittings, and 
racks—all under one cover. Tells why, where 
and how to use this system designed for volt 


ages up to 15 kv 


(3) super Coronol*-Geoprene Power Cable 
Booklet #£19-150—12 pages of test data 
specifications, and splicing and terminating 


instructions 


(4) Geotrol Wire Flyer #19-410—describes 
use, explains advantages of this gasoline 


and oil-resistant wire 


(5) Flamenol* Wire and Cable Booklet 
#19-191—12-pages covering development 
types and uses of G-E Flamenol cables 
Tables list selection data and properties 


(6) Switch and Outlet Box Chart >18-81-1 
—describes General Electric switch, utility 
and outlet box line in chart-form. Shows cor 
imber of conductors permitted in G-E 
utility, and outlet boxes. Ideal for 
reference by electricians ontractors 


rs and maintenance men 


(7) Remote-Control Installation Guide 
216-370 — Folder serves as guide for pre 
paring specifications for installation of GE 
remote-control wiring system and electric 


wiring 


(8) Flexible Conduit Broadside 18-238 
covers in general wide variety of flexible 


steel cor it appli 


(9) Magnet Wire Booklet 219-329 
» booklet details G-E magnet 

jata. Specifications, properties 

and advantages of various 


subjects thor 


Plugs Bulletin 

product and 
ially designed 
pl 


(11) Levetock Switch Box Folder +18-100 
illustrates new Levelock features de 


ommon switchbox installa 


(12) Portable Sor 1 7+19-199—at 


juick-r rer tt for simplified 


eight Chart +19-132—Single 


re mr nd 
f ba pper condu 


f wires and 


(14) Rigid Conduit Installation Hit 
Broadside +18-90 — twenty ill 
trated tips on installing r 


juit 


(15) Selection of Proper Cable Sizes Book 
let $19-269—dimension, voltage drop, and 
current-capacity charts make this booklet a 
handy reference for many power cable 

tion problems 


*Resg 


(16) Watch Dog*® Starter Folder 116-3096 
—lists Watch Dog fluorescent starter types 
and sizes, explains Watch Dog advantages 


(17) How to Wire and Estimate Q-Floors 
+18-90-1UF—<concise folder gives estimat 
ing and installation advice for Q-Floor race 

way layouts. Complete with drawings and 
»bsite photographs 


(18) Magnet Wire Bulletin 419-100—nut 
shell summation of G-E Formex* and Delta 
beston® magnet wires 


(19) Silvend Fuse Folder #16-821—pro 
vides full data listings, features, and uses 


of G-E Silvend fuses 


(20) your Stake in Q-Floor Wiring #18 
110UF—a well-illustrated booklet that asks 
and answers, in simple and interesting terms 
questions you may have about G-E Q-Floor 
raceway systems 


(21) Deltabeston Power Cable Folder #20 
77—charts and tables give basic data on 
heat-beating General Electric Deltabeston 
cables 


(22) Mercury Switch Leaflet #16-379-2- 
Attractive four-page leaflet which describes 
the silent mercury switch. Available in quan 
tity for distribution to your customers 


(23) Versatol*-Geoprene Power 
and Control Cable Booklet 
+19-390—12 pages give complete 
information and specification data F 

(24) Flamenol Bus-drop Cable Folde: 
719-209 — covers installation information 
specifications, and accessories for G-E bus 
drop cables 


(25) Magnet Wire Booklet #20-147—at 
tractively illustrated and easy to follow 
booklet gives quick facts on Deltabeston 
magnet wire plus selection tables and speci 
fication data 


(26) Drive-in Theater Cable Bulletin #19 
90-1—describes specific Versatol, Geoprene 
and Flamenol cables developed for drive-in 
theater wiring circuits 


(27) Remote-Control Wiring Manual 

= 16-200-1—comprehensive 35-page 

book covering all aspects of Gen ASS 
eral Electric's remote-control wir- /(§ 

ng system. Includes suggested ind 
applications, advantages of re- © 

mote control, description of SS 
components, circuit diagrams 

specifications, and installation procedures 


(28) Fittings and Accessories Leaflet +18 
168—covers wide line of fittings and acces 
sories for use with G-E rigid conduit, EMT 
armored cable, non-metallic cable, and con 
duit boxes 


(29) Rigid Conduit Folder #18-248 — in 
formative folder describes features and in 
stallation of G-E “White” and G-E “Black” 


rigid conduit 


(30) Save with Deltabeston Power Cable 
Folder 219-159—features economies of 
Deltabeston installations 


(31) Remote-Control Wiring Booklet #16 
330—informative publication for your cus 
tomers. Also available in quantity upon re 


juest 


(32) Home Wiring Chart and Stamps +6) 
42—-handy chart to help customers work 
out their own wiring requirements. Also 
available in quantity upon request 


istered Trade-mark of General Electric Company 


Go can ful pow confidence n— 
y 4 


GENERAL @@ ELECTRIC 
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QUESTIONS from readers on problems of industrial equipment, installation, 
maintenance and repair. Answered by electrical maintenance engineers and 
industrial electrical contractors out of their experience. For every question 
and every answer published we pay $5.00. 


Reader’s Qui 





Meter Readings 


} \ 


former te 
m to these 
s grounded 
1 and the 
tbout 
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\NSWER 
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t furni 
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to the 
floating 
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5 to flow 
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ng. Also 
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se of the 


i secondary undergoes at 
pedance drop as it must pass through 
the impe dance of the other two phase ) 
An improvement in secondary volt 
phase A’ B’ will be obtained 


I 
interconnecting (primary to 
trom 


ige of 


is removed 
If it is necessary 
primary winding, the 
will be to phase C 
this particular case. A ground con- 
at this point will tend to 
secondary voltages, but 

with the connection 
\ check of the voltages 


con 


) jumper 
} ary side. 
ground the 

connection 


Transformers 


ESTION W 


as 

10uld be made with no motors 

ted in the circuit. The motors, when 

connected, will tend to equalize the 
-W.E.N 


ry voltages. 
SWER—TO W20: The open delta 
V connection is an unsymmetrical 
is used if one trans 


\N 


‘tion which 
er of a bank of three single-phase 
‘onnected units must be cut out 
failure. It is a connection 
rted to as an emergency 
s a temporary measure 
of completing the 
ition of the third 
he load. If one 
re type trans 
lamaged, tl »peration may 
the damaged 
provided the 
with 
Since 





f 
ot 
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or a 


intention 





nued by leaving 
“n-circuited, 


sti 


voltage 


ire capable of 
stresses 
in the windings 


currents flow 
] transformer volt 


with the 
single il capacity of the oper 
I reduced to 57.7% of its 


nected. ( 
t 1d 1d tor ct ta rating. Service may be given 


advove tie 


He 


vont. The ; phase are two transformers to three-phase 
\proximatel ual at tl a tart r users by the open-delta con 
the investment 

the 
lelta connection from a three 
the usual delta con 
ransformer omitted 
in each of the two single- 


| 
ers or termi reducing 
motors ers for smaller uset 


different x 


W.L.T. 


were 


vstem 1S 


n with one 


R irrent 


I 
nd transformers connected in open 
304 


ANSW 


lary a 


. 
7 greater than the current 
he three transformers con 
delta, the 


] vad applied 
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1 1 


Zero Adjuster 


QUESTION X20: Why can a zero 
ister be used on ac voltmeters and 
know that these 


ad 
when 


rmmeters we 
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is character 

he dyna 

that are 

the zero 

spread ol 

it s at center scale. So the 

juster” should be used as a 

y eans to correct for maccuracies that 


the more desirable part 
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That all-important first step in every sale is the one Dodge 
Reports take for you! This 60-year-old construction-news 
service tells construction marketing men ho and where 
their prospects are, what they're going to build and when 
they should start to sell them 


heck to de 
Dodge Reports cover all types of new construction in the a ero factory 
37 states East of the Rockies. They save valuable time for nce between grounding electrode 
ind eround. (2) Resistance of ground 
you and your salesmen eliminate beating the bushes and nc md, (2) Resistat : af 


it na elec- 

chasing down rumors Dodge Reports provide more ae 
of grounding 

Opportunities ror doing business than you can get in any ) grounding 
other way point out more new prospects Coming into pat rt direct path is desirable 





the market show up more Opportunities for profitable so that fault or lightning current will 
contacts among the people you already know. 

Dodge field men—more than 900 strong—continually 
comb the construction market—your market—for detailed 
information about what ts coming up being 
planned—out for bids—who got the con 
acts. This timely and vital information is 


" 


mailed to Dodge users every day Dodge 


be 


not 
n easy or simple way of testing the 
Reports Service today takes this first sales step : condition of the grounding system 


a : f nall 
. I t C I smal 
ror most of the leading firms and salesmen in 7 - 

é practice oT ¢ 


tion a Lf n 
construction. It can for you. Write today for /| - | rrounded conductor of 
free book on Dodge Reports. 


nt systet )a ground 
i fuse 1 of the 


> does 


DODGE REPORTS « st geome mony conn 


ance may in 

ive e nse and labor. Supplement 
Dept. ECM7, 119 W. 40th St., New York 18, N. Y. ss Meat gary 
may be in- 





Timely, accurate, comprehensive construction news service ‘ ‘ 2 _. = ; pe 
THE FIRST STEP IN EVERY SALE 
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... for service, quality, 


true economy, 


always specify... 


LEVITON 





wiring 
dewvices 


. acomplete line offering long-life, 
trouble-free performance, and price 
ranges to fit every job requirement. 
Leviton’s vast selection makes 
standardization simple, too. 

For residential, commercial, 
or farm installations 
leading architects and 


4 oe 
for residential use 
contractors specily 
combination devices of T-rated switches and 


Leviton “tested” devices. receptacles ... T-rated flush toggle switches .. 





ceiling receptacles, porcelain or plastic, with 
or without outlets... 


for industrial and commercial use 


T-slotted, double contact, 2 and 3 wire 
receptacles, flush or mounted on covers 

brass shell, plastic or porcelain pendant sockets 
and switches cartridge and plug fuse 





cutouts... entrance switches 
Lev-o-let surface installation 
devices for farm, factory, 
camp and cellar 

flush and butt mounted 
flourescent, slimline, 

and circline devices . 


Send today for the new Leviton catalog — 96 pages of valuable wiring 


information and full descriptions on more than a thousand Leviton devices. 


LEVITON MANUFACTURING COMPANY | LEWETON 


main office; Brooklyn 22, New York « warehouses in: Chicago and Los Angeles 








plants in: Brooklyn, New York © Hillsgrove, Rhode Island * Pawtucket, Rhode Island 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... JULY, 1952 299 





a eh ATES SSDI 





Single-Lamp WILEY HALLITE Units 


for Corridors, Library Stacks, etc. 


where only lengthwise shielding is required 


Fluorescent or 
Slimline Lamps 


All Lengths and 
Milliamperes 


Surface or 
Suspended 


Individual or 
Continuous Runs 


20°, 30°, or 45 
Shielding 
Certified H. P. F 


Ballasts 


Infra-Red Baked 
White Finish 


One quarter Mile of Hallites, 
West Seneca School, West Seneca, N. Y. 


See the complete Wiley line of 
Commercial, Industrial, and Re- 
cessed Units in Sweet's Architec- 
tural 31-A or McGraw-Hill Elec- 
trical Catalogs 








@ Factory-assembled...ready 
to install; no parts to put to- 
gether on the job. 

@ Units designed for quick, 
casy erection; saves time and 
effort. 

@ E-Z Servicer; one man... 
no tools...can clean or re- 
place tubes. 

@ District Sales Engineers 
available for prompt cooper 
ation. 


raw WILEY, inc. 


Dearborn and Bridge Sts. 
BUFFALO 7, NEW YORK 


IBEW Label and Underwriters’ Approved 
Member of Fleur-O-Lier Mfrs. Ass'n 
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he bell off and on at in 
in interval operating 
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ANOTHER ABOLITE FIRST! 


nonctor VE ETLATION 


definitely increases light efficiency! 


TESTS PROVE 


Actual on-the-job scientific tests made under 
identical conditions by impartial research analysts 
prove conclusively that dirt fogging and discolor- 
ation film is drastically reduced when the reflector 
unit is properly ventilated. Maintenance costs are 
drastically minimized and lighting efficiency is 
improved beyond all previous experimental appli- 
cations. In these series of impartial tests, con- 





ducted by a leading lamp manufacturer, accurate 


records were compiled showing the dirt and 
NO VENTILATION 


GRIME AND 
FOGGING PREVAILS 


grime accumulation on inside surfaces of the re- 
flectors designed with different types of venting. 


eae, 
eo oO ABOLITE VENTILATED 


This ABolite designed ventilated reflector shows very 
little discoloration film and dirt collection on the re- 
flecting surface — proving conclusively that ventilation 
is one of the most important factors in determining 





good lighting and maintenance service geetee, 


/ WHITER’. 
: THAN ; 
will be sent upon request 2 WHITE ,’ 


Complete engineering reports : 





re Saas Ss = 


RLM STANDARD DOME SHALLOW DOME SYMMETRICAL ANGLE DUO-MOVE SYSTEM GLASS STEEL DIFFUSERS MERCURY VAPOR UNITS 


























SOLD ONLY 


THROUGH : 
ELECTRICAL «= Sm ABOLITE |. 


WHOLESALERS 
THE JONES METAL PRODUCTS CO., West Lafayette, O. 
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design and workmanship meno 


‘uit and 


ting 


power sour 


choice of materials ho, 220 





*Universally recognized as a definite mark 
of quality Underwriters’ Laboratories, Inc. label of acceptance 

applies to all applicable products manufactured Can you ANSWER 
under the LEVOLIER trade-mark. Even these rigid requirements these QUESTIONS? 


are exceeded by two to three times with McGill as 
QUESTION Pat- “We have a 300-1 


manufacturing standards of perfection are set at this level. ete 
: 230-volt d 
Endurance tests prove that you can rely on McGill 


pr duct super iority. 


Available from your electrical wholesaler 


No. 4100 Series Industrial Socket is 
rated at 660 watts 250 volts. Uses the 
proven Levolier mechanism with such 
teatures as heavier screw shell, cap and 
casing lock and double wall thickness 
to withstand pull. Eliminates costly 
replacement in rugged industrial serv 
ice. Ye xf 4” and pe ndant « ap, brushed 


brass finish. Write for Catalog No. 49 
ag QUESTION Q21—\We have ; 
wenn The 1 plate r } 
4000) 4160 voltag 


} . tall Imp 
oe 21 tage.” 
T” 125V Do | 1 
No. 1010 § 4.756%, is « 
T 125V _% 71 baseck snis 


T” 125V 


Underwriters’ Laboratories Inc., ier 


PLEASE SEND IN 


specialties 
YOUR ANSWER BY AUGUST 15 





McGill Manufacturing Co., Inc., 450 N. Campbell St., Valparaiso, Indiana 
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Cat. No. 385-W 


Cat. No. 385 


at home on the range 


Sele SURFACE POWER OUTLETS 


... ideal for all electric range and industrial applications — the Slater 385 
series. Rated 50 amps @ 250 volts, from cover to contacts they’re designed 
to suit the particular job and make installation easy. 


MODELS: Standard black (No. 385), and the sure-selling Custom-Kitchen White 
(No. 385-W) for smart appearance before or after range installation. 





It’s the neatest, most durable and versatile surface power outlet on the market! 


Elevator-type terminals ride up or down with screw — 
elevated, ready to take #6 stranded wire for fast 
wiring-up. 


Quick cable clamp for either back or bottom mounting 
— holds any size cable permanently in place. 





Wide open work space for fast wiring-up. 


Extra-tough and springy phosphor bronze terminals 
for maximum contact and grip. 


Triple knockouts on back and bottom for easy mount- 
ing of any cable connection. 


Choose the knockout that fits —the rest won’t come out. 


Also available in flush-mounted design (No. 380) 
with heavy-gauge plate. Interchangeable. with all 
specification grade receptacles and plates. 
Cat. No. 380 
sae Approved by Underwriters’ Laboratories 


ELECTRIC & MFG. CO., INC. 
56th Street and 37th Avenue 
Woodside, New York Qu 
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a time 


ce upon 
On tubes 


fluorescent 
average 
only 2500 — 


~~ 




















But then came Sylvania and 
improved all that by making a tube 
that averages 7500 hours 


In addition, Sylvania now guaran- 
tees to return your money if you're 
not entirely satisfied. 


To you industrial buyers, this new 
and shining light means improved 
production plus lower maintenance 
costs. If you want to know how 
much you can save, mail the coupon 
and I'll show you how to figure it. 


Yours for better lighting, 


Quarter 


General Sales Manager, Lighting Division 


Sylvania Electric Products Inc. 
Dept. L-276B, 1740 Broadway 
New York 19, New York 


I'd like to know more about Sylvania 
Tubes’ better pe ind bigger sav- 
ings. Please send me a copy of “How to 
get the most from your Lighting Dollars.” 
(FL-408) 


Name 





Company 





Address 





C—O ——_—si— 


eeeeeeeeeeeeeeeeeeete 
eevee eeveeeeeeeeeeeee 
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LOAD CENTER SUBSTATION, above, | ne of five such unit 
1 and Cotton Mill, High Point 


located in the 
} N.C. The units have eliminated a serious 
effected appreciable maintenance savings and increased system 


luctior 


Load Center Subs 
Raise Power Capacity 


CONSTRUCTION 





severe elec 
and increased 


otton 


Lintain 


ng highe1 


= 


PLENTY OF ROOM for handling 4,800 


oltag« 


Is and also re 

i iN " 
¢ e-conductor Ne Coror 
outs 


which had 


nd 


—_ iIement 
1d one /5U 


Los Angeles store. Unit in 

by the R. R. Jones Electric Co., ha 
irtition separating the dual pri 
y ders (six 4/0 cables in two 3-in 
ids conduits) which start up shaft at this point 
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VERSATILE LIGHTING-JOB TAILORED 


TES - use THEM SINGLY 


Complete, compact, 
ers that save 
singly or 19 ¢ 
general or § 


ice stations, buil 
around farms, 
gardens, €tc- 

A small inven 
does a big 54 
of Bulleun 


Steberlite Lamp 


Holder - for 
ase Par- 


4 


By vse of Adapter 
Box $-301, clusters 
5 can b 


unit and 
1" or 2" pipe oF 
for connection to 
condvit. 


es listed by 


All Steberlit s 
Labora- 


Underwriters 
tories, Inc. 


UTILITES 


Ppar-38 and R-40 Reflector 
Sealed Beair Lamps 
Listed by Underwriters’ Laboratories, 


Nearly four milli 
lites have been 1 
evidence of the 
market for these 
Lamp Holders. 


No. 2 15 for indoot 


U brack 


for 
Inc. 


on Steber Uti- 
sstalled—go0d »® 
tremendous 

all round 


No.8 
Swivel 
urilite. 
oot service, with 
1 adjustment and round 
for surface mounting OF 


for outlet box mounting. Free 
Sale 3-color display 
ard pack- 


or outd 


et for universa 
base 


Utilites are 
¢ Lamp Holders, 


nits an 


includ- 
color 


age: 
line © 
ing swivel U 


e quipment 


Urilite for 
dlight- 


weatherproof 
Jabor and wiring ra 
lusters up tO 
upplementary 
lighting for used car lots, 

ding entrances, 


homes, parks, 


tory of Steberlite 
profit job. 


les and 
at han 


120-50 is not 


ysts. Mounte 


5 they provide 
spot and floc 


Lamp Hold- 


for 


erv- 


parking lots, S 
and 


displays, 


EA 


Series 57 


lawns, flower 


basic units 
If a copy 
d, write today- 


a 


use 
of 
indus. 
Parking 
& more wae 
ely 


° a 
592 d enclosed 59 
92 (100-200 oP 
rger uited. Watts) 
type 4feas th 
with on No. 
n 


are n 
Part 
For —— 


1600 
aluminum 
% intensity 
Cc. Use » Out. 
P "S 300- 
Li a lamps 
cof ns th 5 
4 we 
e. 00 Ser. 


T hese ar 
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STEBER MANUFACTURING CO. 
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Dept. 99 


No 7 Swivel Utilite, heavy 
wbber mounting holes- 3 
roadvi 
view (Maywood P.O), linois 


tive © bumpers—also 
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New 
Products 









Within the past year The Adalet 
Manufacturing Company of Cleveland 
has introduced a new series of cable 
supports, the “Wedgelocks”, and a 
new bus-drop cable clamp, the “Sky- 


lie 


THE “WEDGELOCK” SERIES 


of cable supports 
has been developed 
from a basic fitting, 
each of the series 
doing a_ different 
type of operation in- 
volving the support- 
ing or gripping of 


cables. 


LEAK DETECTOR which is sensitive to halogens is used to locate any leakage of 
halogen which has been injected into the empty fuel system prior to its installation 
in an airplant at North American Aviation, Inc 


tector is based on its sensitivity to 
ea etector 


halogens. At North American, a small 

Checks Fuel Systems mount of halogen is injected into 
the empty fuel system prior to its in- 
stallation in the aircraft. Then with a 
\ portable, pistol-like leak detector pressure maintained in the fuel system, 
now offers quick and sensitive detec- the sensitive end of the pistol-detector 























et OES 


The dual-purpose 

: support and seal 
combination fitting 

s shown. This fit 
ting not only sup 
ports the cables but 
is compound filled to 


PRODUCTION 








| 

: 

: prevent water fol- tion ot leaks in aircraft fuel cells at is run over the fuel system, checking 
lowing down the the Los Angeles, Calif., plant of North all possible points of leakage. The 
cables into the con- \merican Aviation, Inc. This device, detector is used to locate leaks in the 

| duits. } . ~ 

- ‘ . + riginally leveloped bv th General bag . rance 9 
Wedge inserts are of “Sali”, a ecg : = ian ; ay : - Ss, vent, cum oer flow fitting and 
laminated phenolic of extremely high Electric Company to test for leaks of attach lines of self sealing and bladder- 
strength, tapered to lock more tightly refrigeration systems, is capable of type fuel cells. 
is strain increases. detecting openings so small that only Nine of these detection devices are 
1/100 of an ounce of air would escape now in use at North American and 
THE “SKY-TIE” na year have greatly reduced the time required 
The operating principle of the de to locate leaks 


: 
4 
t 
is a quarter-bend 
i clamp for bus- 
) drop cable — the 
easy, simplified 
means of trans 
mitting power to 
machine tools 
from bus duct. This method permits 

: quick installation and ready re- 

c irrangement of machines. 

‘ Most important of electrical fitting 
for such installations is a clamp fo! 
suspending cables above machines. It 
s also necessary to anchor the cables 
at the busway and machine. All of 
these requirements are met by the 


“Sky-Tie”. Installation is merely a 
matter of tightening two bolts with 
clamp in positior 


isk for Bulletin G-4-52 which di 
scribes both these fittings A request 





to the anufacturer will also put you 4 . - 2F ? 
f oad ‘ = > ~ 7 
name on their list to receive announce - ——- eat 
ment f new products DIAMOND CORE DRILL was used by The Howard P. Foley Co., electrical con 


tractors, Pittsburgh, Pa., to cut through concrete slab to reach cells of Q-floor 
construction in a new 41-story office building. Mechanics crowd around drill 
stand made for job. Core drill is mounted to heavy-duty electric drill supported 
by special movable bracket on upright. Water tank with gravity feed hose 
furnishes coolant for drilling. Complete unit is on steel plate platform with 
casters. Mechanic applies downward pressure on drill support during cutting 
peration. Time required to cut three 2-inch holes in a 3-inch slob, including 
moving machine, was about one hour. After slab was cut, conventional hole saw 
was used to go through the steel floor cell 
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Acme Electric Corp. 8 
Adam Electric Co., Frank 14 
All Steel-Equipment Inc. 29 
Allen Co., L. B. 110 


Ameriean Brass Co., The Amer- 
ican Metal Hose Branch 


Anaconda Wire & Cable Co. 
Appleton Electric Co. 32, 


Arrow-Hart & Hegeman Elec Co., 
The 20, 21, 37, 63, 


Atlantic Conduit Fittings Co. 106 
Austin Co., The M. B. 90, 105 


Blackburn Prod. Corp., Jaxper 11, 103 
Rlackhawk Industries 18 
Blackhawk Mfg. Co. 99 
Briegel Method Tool Co. 24 
Buffalo Forge Co. 101 
BallDog Electric Prod. Co. 25 


Bussmann Mfg. Co. Fourth Cover 


Certified Ballast Mfrs. 30 
Champion DeArment Teol Co. 102 
Chase-Shawmat Co., The 4 


Conduit Ninpl- Mf. Co., Div. of 
Pittsburgh Nipple Works, Inc. 111 


Conduit Pipe Products Co. 9 
Cornish Wire Co., Ine. 19 
Creseent Ins. Wire & Cable Co. 27 


Catler-Hammer, Ine. 22 


Economy Fuse & Mfg. Co. 1 


Electrical Construction & Main- 
tenance 


Electro Mfg. Co. 


Feedrail Corp. 
Fullman Mfg. Co. 


CG. L. Electric Co. 
General Electric Co. Lamp Dept. 


Great Western Fuse Division Tite- 
flex, Ine. 


Guth Co., The Edwin F. 


Haartz-Mason, Inc. 
Hazard Ins. Wire Works Div. 


Heinemann Elee. Co. 


Illinois Elec. Porcelain Co. 


1-T-E Cirenit Breaker Co. 12, 


Jackson Electrical Co. 


Jefferson Electric Co. 


Kahn Elec. Sales Co., Harry J. 
Kevsione Mfg. Co. 
Killark Electric Mfg. Co. 


THE NATIONAL 





ELECTRICAL CONSTRUCTION AND MAINTENANCE 


MAGAZINE OF 


Advertising in the June Issue of 
ELECTRICAL ‘ WHOLESALING 


Krueger & Hudepohl 


Leader Electric Co. 
Lint, Clyde W. 


Second Co 


Massey Ine., A. H. 1 


Mechanical Products, Inc. 99, 1 
103, 105, 107, 108, 110, 1 


Midwest Electric Mfg. Co. 

Miller Co., The _. 110, 
Minerallae Electric Co. 

Monarch Fuse Co., Lid. 

Multi Electric Mfg. Inc. 


National Electric Products Corp. 4, 


Okonite Company 
0. Z. Elee’l Mfg. Co., Ine. 


Paine Co., The 


Pass & Seymour, Inc. 





Pieper Lillard, Ine. 
Pittsburgh Standard Conduit Co. 


Plymouth Rubber Co., Inc. 
Third C 


Porcelain Products, Inc. 
Pyle-National Co., The 


Rab Electric Mfg. Co. 
Republic Steel Corp. 
Ridge Tool Co., The 
Rodale Mfg. Co., Inc. 
Royal Elec. Co. 
Russell & Stoll, Ine. 


Simplet Electric Co. 
Slater Electric & Mfg. Co., Inc. 


Spang-Chalfant (Div. of The Na- 
tional Supply Co.) 


Square D Co. 
Steel & Tubes Div. 


Sylvania Electric Products, Inc. 


Thiel Tool & Eng. Co. 1 

Thomas & Betts Co., Inc., The 84, 

Triangle Conduit & Cable Co., 
Inc. 


Trine Mfg. Corp. 


Trumbull Department! General 
Electric Co. 


United States Rubber Co. 23, 
Universal Clay Prod. Co., The 


Van Cleef Bros., Inc. 


Vulean Eleetrie Co. 


Weaver Co., J. A. 


Western Ins. Wire Co. 


® 


ELECTRICAL 


How many times have you found yourself in a P.D. 
(product dilemma)? One of those all-too-frequent 
situations where the choice of products was wide 
and the differences narrow. Intent on getting the 
best for your customer (and most for your money), 
you phoned your wholesaler’s salesman and made 
him a partner in the problem. He asked a few 
questions — came up with the right answer. And 
reassured, you said to yourself “That boy really 
has the inside track.” 


Having the inside track on the products you use 
is a basic responsibility of every alert wholesaler’s 
salesman. And because he is in daily contact with 
your product dilemmas—from Arrowsic, Maine, 
to Yucaipa, California —he carefully reviews the 
advertising pages in ELECTRICAL WHOLESAL- 
ING for product information that ultimately helps 
you run a more efficient and profitable business. 
These are the manufacturers who advertised to 
your wholesaler’s salesman in the June issue of 
ELECTRICAL WHOLESALING. They recognize 
the value of his service to you and the urgent need 
for keeping him regularly informed. 


Alert electrical wholesalers 
and their salesmen read 


BLECTRICAL 


WU MESIAUNINIG 


A McGraw-Hill Publication 
330 West 42nd Street, New York 36, N.Y. 


WHOLESALE DISTRIBUTION 
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In The News 


McGraw Cooperation . presSCBRAB Report on 
Award to Schuchert , >>>». Materials Conservation 


The Building Research 
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vernment pract 


JOSEPH S$. SCHUCHERT oe ee 


general 
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e materials in permat 
Of secondary considerat 
was the problem ot 


materials 
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ot 
t narrowed the job t 
d funds allowed. The contract 
» called for a bigger order t 
ieck, BRAB’s Exec 
nd the 300 aid 
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industry 


Is acting upot! contra ‘ <a BR AB l 
of the Commi t ntort 1 hat would |! 
presents to Joseph S. Schu valuate 
‘ooperation Medal and 
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This Wakefield “Three-way” Ceiling 
Was a ““One-Package” Installation Job 


An electrical contractor handled this beau- The installer works with completely stand- 


tiful Wakefield Ceiling installation from ardized parts, guided by installation draw- 


beginning to end. And the job was simpli- ings and parts lists prepared by Wakefield 


city itself, since the whole system—including engineers from architects’ or engineers’ 


structural, electrical, light diffusing, air plans and specifications. 


diffusing and acoustical elements—was de- 


, ‘ % The Wakefield Ceiling is a revolutionary 
livered as a single “package”. 


development in environment control. It is also 


Not only in banks and stores, but in offices, revolutionary in its “one-package’’ instal- 
drafting rooms, model rooms, display lation character. For a detailed, illus- 


rooms, laboratories — wherever op- trated book on the Wakefield Ceiling, 


timum audio-visual-air diffusing con- complete with working drawings, 
ditions are requirements—Wakefield write to The F. W. Wakefield Brass 


Ceilings are being installed with ease. Company, Vermilion, Ohio. 


pinged Over ALL Lighting 


“= aa 
p, ae, oS 
THE WAKEFIELD CEILING 


THE COMMODORE THE STAR 





THE GRENADIER 


THE PACEMAKER 














THE EQUITY SAVINGS AND 
LOAN COMPANY 


Cleveland, Ohio 


LICENSED INSTALLER: 
The Parker Electric Company 


Cleveland, Ohio 


LICENSED AGENT: 


The General Electric 
Supply Corporation 


Cleveland, Ohio 


ARCHITECTS: 


Dalton-Dalton, Associates; Engineers, 
Cleveland, Ohio 





Simple, well-planned installation 


TT iis 


1. MOUNT “pack- 
oge” of mogul chan- 
ne! plus two regulor 
channels 


Be 8 
s 4 
aT th 


CUT straps on first 
regular channel, 


3. sz rete | 
> 






3. REVERSE regular 
channel ond uncross 
spacer rods 





4. MOUNT @ regu- 
lor chonnel and se- 
cure spacer rods. 


<. 


J 
=. 


. i 
S — 


5. REPEAT for other 
regular chonnel ond 
install lamps 


All wiring within channels is done at the 
factory. Then channel units are “folded” 


for shipment. 


This series shows the simple channel mount- 


ing system. 


When channels are mounted, the entire 
system of acoustical boffles and supports 
for the diffuser simply hooks on to them. 











TRUSCON PRESSED STEEL INSERTS 


... the electrical contractor's answer 
to the problem of: 


anchoring ee motors, blowers, transform- 
ers, etc. to ceilings, walls and 
columns. 

fastening eee electric cables to ceilings 
and walls or in tunnels and 
subways. 

suspending " lighting fixtures from ceil- 
ings, walls or columns. 

carrying.... auxiliary framing which 
supports the various cables, 
wires and other instr. ments 
in telephone systems. 


FOUR DIFFERENT TYPES NISA STAFF ENGINEER Raymond E 


Wilson has the responsibility of correlat 

ing technical data for member shop 

Before joining NISA, Mr. Wilson wa 

plant engineer of the Empire Ordnance 

Corp. at Wissahickon, Pa. Previous tc 

TRUSCON that he was superintendent of the repair 

BRICK SLOTTED INSERTS livision for Westinghouse Electric Corp 
1 Philadelphia 


TRUSCON SLOTTED INSERTS 


WRITE FOR me Pe ae ee 
TRUSCON TRUSCON ILLUSTRATED : : 


t 


nnual cost. That cost includes oper 
ADJUSTABLE INSERTS TAPPED INSERTS LITERATURE! 1 
cmat Ginak taniitn aan éheeed be the tion aml maintenance expenditur: 
sired position BEFORE the concrete is vel mith ; > > 
poured. Saves labor, money Agoures correct oe nitial investment. 
placement of fixtures and easy, quick changes. 


nother part of No. 1 plainly 
TRUSCON STEEL COMPANY plies that, when materials 
6216 Truscon Ave., Cleveland 4, Ohio © Subsidiary of Republic Steel Corporation perce es — eric “e mcy, Mey 1 : 
v people who undet 
“ 1) what essential in a permanent 
tructure, and 2) how much the use of 
nferior substitutes will cost in terms 
ort-A-Pony on tonge cues 
f 3's report makes h is- 


featherweight Portable tinction hetween inferior 


ilternates 
Truly a feather weight, the Port-A- 
Pony weighs only 26 pounds and is 
ideal for threading conduit and pipe 
in the shop or field. Use the Port-A- 
Pony to thread any 14" to 4” pipe in 
place. The '2 h.p. reversible motor 
operates on 110 volts AC or DC. 
Heavy duty case hardened gears are 
mounted in a rugged magnesium alloy 
casing. Adaptable to your die stocks. 
Write for full information 
today. 


THREAD-EZY MFG. CO. = Kicnican 
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They’re all needed to keep steel production up 
--- 5'O AID DEFENSE 


Every pound of unused iron and 
steel you have is needed to help steel 


mills and foundries keep production 
up to rising capacity. 


Scrap inventories are alarmingly 
low. Mills that normally maintain in- 
ventories of several months, are now 
down to a day-to-day basis. Shut- 


downs are threatened. 


One way we can maintain desired 
level of both military and civilian pro- 
duction is for you to dig up and turn in 
your iron and steel scrap now. 

Get in touch with your local scrap 
dealer and write for the free bookiet, 
“Top Management: Your Program 
for Emergency Scrap Recovery” to 
Advertising Council, 25 W. 45th St., 


New York 19, N. Y. 


NON-FERROUS SCRAP IS NEEDED, TOO! 


This advertisement is a contribution, in the national interest, by 


McGRAW-HILL PUBLISHING COMPANY, INC. 


330 WEST 42nd STREET, NEW YORK 36, N.Y. 
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blocked by 
ignorance, 

In some phases of building tech- 

BRAB declares, “the absence 

f standards is a handicap to conserva 

Standards are fairly well defined 

but much 


arent administrative 


tion. 
ior all fields of engineering, 
is to be done for space and planning.” 
\s an incentive to professional in- 
genuity of architects and engineers, the 
\dvisory Panel on Space and Plan- 
Government agencies t 

away standard plans that 
But on 
panel says it would be 


the three military 


ning advised 


throw ireeze 


one special type of 


yne standard general 
on. Instead of stand 
panel mended 


effort to 
building 


sents 

Government mprove 
ramming of 

vith special 

in climate in different geograph- 

1 locations. It also proposed periodic 
outstanding h 


require 


regard for varia- 


ortunities for 
and engineers to go all out o1 
ior the Government, 
by ordinary 
In making up its list of rec 
ns for electrical systems, 
ical Systems Advisory Panel brought 
1 suggestion that the ATT E be 
d to develop a comprehensive de 
gn manual for the most common typ 
ical electrical installation Such ; 
indbook would cover much more than 


the minimum requirements of the Na 


ional Electrical Code and the design 


tandards in the 


manual of the Illumi 
Useful 
be, the 


paration 


Engineering Society 


Patented, No. 1,933,555 . uch a 
THE SOLDERLESS, TAPELESS WIRE CONNECTORS 


euidebook would 


ided that its pre 
> too much time. 


a ts report shows, there was no 
re now YOv uestion of the use of aluminum con- 
luctors by the electrical panel. Alumi- 

! lready | approved for 


num has alr been 
ost of the uses to which it 


for ALL “Pigtail” Splices in ALL ape 
Types of Branch Circuit Wiring includi 


Now you can use IDEAL ‘Wire- 
Nuts''—the industry's favorite wire 
connector—from cellar to attic and 
all over the shop or plant! Con- 


aD 


IDEAL INDUSTRIES, Inc 





electrical 
ipplied Th made 26 
interior wiring— 
r use of higher-voltage cit 

IEE to pe ed its in- 


ircuit neutrals for 


cuits 


tractors sizes 74B and 76B are fully | 

approved as pressure cable con- 1 rv ‘es, the 
nectors for general use—with con- f 

duit, armored cable, non-metallic ble and highe Itages. For 
sheath and open wiring—for all | n, it propo rhead con- 
common wire combinations. Use 

them on every job — and profit 
from the easiest, simplest method higher voltages. The panel a 
known for making stronger, safer r researcl lectr : 

pigtail splices that last a lifetime. 


electrical 
n-critical 


site 


naterials, 
addition to 
Iso called 
orrosion 


cal 


MAIL FOR 
FREE SAMPLES 


electric 


1041 Park Avenue, Sycamore, Illinois 


Please send me free somple of 
IDEAL “Wire-Nuts” 


Name 
Company 
Address 


City Zone 


State 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... 


Order a generous supply today! 


\ SOLD THROUGH 
™~ AMERICA'S LEADING 
NN. DISTRIBUTORS 
~ 


~ 

— => 
~ 

—_ =—_ — 


oe 


> of al- 
n the 
conservation 

Representing the electrical construc 
tion industry on the Electrical Systems 
Advisory Panel were: J. R. Meehan, 
Fischback, Moore & Morrissey, Inc., 
Chicago: and K. D. White 


White, 
Electrical Construction Co., Atlanta 
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NEW PRESIDENT of the Electrical Main- 
tenance Engineers Association in Chicago 
Leon D. Cook (left) of the Commonwealth 
Edison Co., receives congratulations of 
retiring president Edward J. Fitzgerald 
E. |. DuPont de Nemour Ce Other 
—.M.E. officers are vice president—T. J 
Peters, United States Steel C 
chairman—W. A. Perry, Inland Steel 
Company. The organization has a roster 
of more than 500 engineers representing 
Chicago area firms 


DATES AHEAD 


Illuminating Engineering Society 
National Technical Conference, 
Edgewater Beach Hotel, Chicago, 
Ill., September 8-13 


program 


International Association of Elec- 
trical Inspectors Northwestern 
Section, Twin Falls, Idaho, Sep 
tember 11-13; Southwestern Sec- 
tion, California Hotel, Fresno 
Calif., September 18-20; Eastern 
Section, Hotel Statler, Washing 
ton, D. C., October 2-4; Western 
Section, Hotel Hollenden, Cleve- 
land, Ohio, October 6-8; Southern 
Section, Hermitage Hotel, Nash 
ville, Tenn., October 13-15 


National Electronics Conference 
Sth annual conference, Sherman 
Hotel, Chicago, [ll., September 
29-Oct. 1 


National Electrical Contractors As- 
sociation Annual convention, 
Hotel Morrison Chicago Il 
October 5-10 


Electrical Industries Show—Spon- 
sored by the Eastern Electrical 
Wholesalers Association, 165th 
Regiment Armory, New York, 
N. Y., October 14-17 


National Farm Electrification Con- 
ference Hotel Statler, Detroit 
Mich., October 20-21 


National Industrial Service Associa- 
tion—Southeastern Chapter meet- 
ing., Miami, Fla., Oct. 24 and 25 


National Electrical Manufacturers 
Association—Haddon Hall Hotel, 
Atlantic City, N. J., Nov. 10-13. 


American Institute of Electrical 
Engineers—Winter general meet 
ing, New York, N. Y., January 


19-23 


Let IDEAL Tools Save 
Time and Cut Costs on 
Every Wiring Job.. 





FISH TAPE, REEL AND PULLER resenes no. »,200,045 


3 tools in 1— 


Cuts Fishing Time 
in Half! 


Even long conduit runs are easy to 
handle when you have the BIG, sure 
pull afforded by an IDEAL Reel and 
Puller. Tape is always under safe con- 
trol—in the conduit or locked in the 
Reel—easy to reel in or pay out 
can’t kink or spring loose. Complete 
with tape of finest flat spring steel, oil 
tempered. Five stock sizes and lengths 
— 50’ to 200’. 





FLUR-TEST 


Flvorescent Fixture 
Tester 
Shows Source of 
Trouble, Right at 
the Fixture! 

Saves time and effort 

in testing fluores- 

cents. Shows in just 

a few seconds, right 

at the fixture whether 

failure is in the fix 

ture circuit, the tube 

or the starter. Pre 

vents needless dis 

card of good tubes 

Models for 15-40 and 

85-100 watt fixtures with exposed 

starter or with adapter for starter be 
hind tube. 








Wire Pulling 
LUBRICANT 


"Provides a film of 

* lubricant that speeds 

up wire pulling and 

protects insulation 

against strains and 

breaks. Makes it 

easier to add wires 

to conduit already 

containing wires or 

to remove wire from 

conduit. Non-corro- 

sive, non-combusti - 

ble and non-injurious to hands or 

clothes. For lead or plastic covered / 
wire or cable. (Not for asbestos / 
covered wire.) Quarts or gallons./ 


IDEAL WIRING TOOLS Ya 
ARE SOLD THROUGH Z 
AMERICA’S LEADING 7 


a COMPANY 
DISTRIBUTORS 7 
- 


4 NAME 


ail ADDRESS 


= 
= 

- city 
a= 





/ 


‘ c.7* ’ 
Wire 
Stripper 


Strips Clean, Strips 
Fast and Saves on 
Wire! 


The rugged, all-steel 

stripper that has been 

a stand-by of elec- 

tricians for years to 

speed up and simplify 

stripping of stranded 

or solid wire. Easy to 

use as pliers. Auto- 

matic stop positively 

prevents crushing of 

stranded wire.V-notches on blades save 
wire by eliminating accidental scoring 
or cutting of wire. Portion of hard- 
ened, replaceable blade also serves as 
a wire cutter. Six sizes handle all wire 
gauges from 8 to 30. 


FREE CATALOG 
DATA 


IDEAL INDUSTRIES, Inc. 
1041 Park Avenue, Sycamore, Illinois 


Please send catalog dota on 


) Fish Tape, Reel and Puller 
] “E-Z" Stripper 

) Wire Pulling Lubricant 

} FLUR-TEST 


ZONE STATE 
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{pow 


ENGINEERED FUSES 
for dependable 


ROYAL-NOARK 
NON-RENEWABLE 


use them on 


EVERY JOB 


easiest 
to 
renew 





in the design 
and construction of ROYAL-NOARK cart- 
ridge fuses mean that they stay cooler . 
give greater p ion to vital equip 

. ask your wholesaler 


YN 


WIRE + CARTRIDGE FUSES 
famous ROYAL “Crystal” PLUG FUSES 


‘ei ELECTRIC CO, INC. PAWTUCKET, 








Magdsick Named 
1952 IES Medallist 


BEST POINTS of coil winding machine 
ire given by R. E. Trussell (left), Potter & 

3 3., to Loren Wright 
Waukegan, Ill.; George 


> Electric Co., L 


Rick, Rick & Selleg 


nt Convention 


Service Associa 
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qn 


RIGHT CONTACT 
for dependable 
wiring devices 


use them on 
EVERY JOB 


#ROYALOK” 
/ RECEPTACLES 


Sound engi ing, quality ials, and 
experienced manufacturing skill make 
ROYAL wiring devices better for you these 
three ways: 1) they're easy to wire; 2) al- 
ways dependable; and 3) long life under 
constant use. 

. ask your wholesaler 


OYA 


WIRE * CARTRIDGE FUSES 
famous ROYAL “Crystal” PLUG FUSES 


ROYAL ELECTRIC CO., INC. PAWTUCKET, R. I. 
E eae 








. JULY, 





“TOLEDO No. 999 2” POWER THREADER 


pcile wilh Halll Siporitlandail/ 


--- says 18-YEAR USER 


MOTOR SHOP PROBLEMS ore aired at 
Chicago by L to R) H. W. Mentrup 
Nola Electric, Inc Jew Orlean J 
D’Arcenglo, Industrial Electric Inc., New 
Orleans; Sam D. Cavata inois Elec 

Il.; and 


Inc 


\ Apair of Ly ge 

Ss No. 1-2-4 (at left) tor 

& \\u Gut 1” to 4” pipe; and No. 

be 999 for up to 2” pipe 
—in the modern pipe 
shop of Kaighin & 
Hughes, Inc., Toledo, 
Ohio. 


KAIGHIS 


very active th 
eeting on March 1 
rosdick was elected 
nh Barker, 
Niagara Fal 
tary-treasure! 
th rds followed t 





Big successful outfits like Kaighin & Hughes, 
Inc. are among the many users who have found TOLEDO Power Pipe 
Machines “tops” for bigh production ... easy operation... long life... and 
low upkeep. 

Especially popular in pipe shops or in the field— Toledo No. 999 2 
Portable Power Threader! Threads 2” pipe in 22 seconds ... cuts off in 
10 seconds. Built to last with the rugged precision of a fine lathe. Many 
No. 999's in use 20 years and more! This means lower monthly cost—another 
advantage of Toledo dependability! Write for new catalog. The Toledo 
Pipe Threading Machine Co., or ae New York Office: 165 
Broadway, Room 1310. > 


50 Years T Ol ED re) ey 
of Leadership 


“Ss 
~ 


PIPE TOOLS ... POWER PIPE MACHINES ... POWER DRIVES 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . JULY, 1952 








Take your lighting, for example. 
The easy way is to assume that all 
brands of lamps are equally efficient 
ind then to re-sign your old contract. 


But wait up... ple-ase! Believe me, 
all fluorescent tubes are NOT 
equally efficient. 

Tests prove the superiority of Syl- 
vania’s new long-life tubes is so no- 
ticeable and so measureable that you 
can easily translate their perform- 
ance into real dollars-and-cents 
savings 

I'll be glad to back up this state- 
ment if you'll mail the coupon. 


Yours for 
better lighting, 


4 


4 
Gluck 


General Sales Manager, Lighting Division 
- a 
Inc \ 
roducts 1% 
= “4 z lest 740 — 
\ tow York 19 New “one : 
nd | 
+ ue «COV | 
: most ft ; 
\ | 
| \ 
\ | 
\ : | 
\ : " 





| 








Meeting of Quaker City Chapter was 
eld May 14th at Beck’s on the Boule 
vard in Philadelphia, Pa. President 
Wagner presided The chair then 
called for a minute of silence in re- 
eretful commemoration of the death of 
\lbin Traceski of the firm of Ampere 
Electric Co. of Philadelphia. Roll call 

wed 31 present. Treasurer’s report 
ead by William M. Hendrickson. 

C. R. Durand commented on the 
( ago convention. Asked for opin- 
m from the members present who had 
been to the convention on the way the 

rums had been handled, i.e., 

pe yy 1orm of 


in the 
larger forums rather 
the smaller ones as heretofore. A 
indicated 


of hands divided 





C. R. Durand then proposed that the 
retary be instructed to write Na 
tional headquarters, putting in a bid 
behalf of Philadelphia for the con 
ention in 1955. Motion seconded b 








Samuel Augustine and carried. 
Mr. Storck, Chairman of the Nomi 
1 Committee, reported the follow 
g nominations for the respectiv 
( President, William J. Engel 
\ Pr n Samuel \ugustine 
1 W M. Hendrickson; a 
t t ( littee, Mess I r 
rot iD) A lhe t<or 
\dditions to nominations were asked 
‘rship and there being n 


t 


1 motion was presented by 











Marino that the Secretary cast a 
ballot for all officers as 
nated by nominating committee 
by Mr. Storck 
- * - * 
N Engla ( t 1eld 
ul g¢ at Hotel Bradford o 
lay &t Phe ti 
tl esice 
Sixt ‘ t vere ttendanc 
The d gu $1,690 t 
‘ id into rds by th 
\ite i few remarks 
e! l V I vy Chairmar 
Kol Phe ites of the f 
u ting we id and epte 
Ne mn ttee chairmen are as 
low Membership, B. Rosenberg 
By-Laws, B. Whitt House, H 
M ot Tickets, A. Tracy; Recey 
ttemore: Ideas, P. Leicht: 
l ‘itv, Paul Keating 
The ting was turned over t 
1irma who stated that 
( W 
Conver 
ed o 
] 
ilk on the men’s activities and f 
her reports a good time was had by all. 
New England was well represented, 
having 12 shops registered at the con- 


At the suggestion of Mr. Kolhonen a 











lways 


CHAMPION 
DEARMENT 


Channeliock phers are listed in the 
Yellow Pages of most Telephone 
Directories under ‘ ‘Tools’ 





CHANNELLOCK 
PLIERS 


If you want the best . . . and all good 
craftsmen do . . . insist on Channellock 
pliers. It's the most versatile tool in your 
bag. Whenever you use pliers, you'll find 


that easily adjusted, strong Channellocks 


will do the job better and faster. 
Channellock pliers are made Only by 


Champion DeArment, for more than 65 
years manufacturers of highest quality tools. 


Don't just ask for pliers . . . Ask For 


Channellock Pliers. You'll like ‘Em. 


And remember—Only Champion DeAr- 


ment makes Channellock. 


Send for Catalog D9 today. 


CHAMPION DEARMENT TOOL CO. 
Meadville, Pa. 
Channellock pliers are listed in the 
Yellow Pages of most Telephone 
Directories under ‘‘Tools’’ 
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SUSPENSION INSULATORS 


TOP QUALITY, LONG LIFE, 
SUPERIOR PERFORMANCE 


BUSY CHECKING product 
NISA Convention Exhit 

N. W. Finnie, Ampere Ele 
 -athnerines Ontari 


roulke 


A complete line of standard Sus- 
pension and Suspension Strain Insu- 
lators designed for various types of 
service and voltages 


Write for NEW Free Insulator Catalog 


ILLINOIS ELECTRIC PORCELAIN CO. 


MACOMB, ILLINOIS 


YOUR BEST BUY IN INSULATION TESTERS 
MODEL B-7 MEGOHMER 


COMBINED PRECISION OHMMETER & MEGOHMMETER 
0-20, 0-200 MEGOHMS. 0-200, 0-20,000 OHMS. 
Reads as low as 1/10 of 1 Ohm to as high as 
200 Megohms. 2 Test Potentials 250/500 
Volts. No cranking, no wavering of pointer 
Saves time and effort. Simplifies Insulation 
Testing. Ideal for low resistance testing too 
WRITE FOR NEW BULLETIN 440 


HERMAN H. 
’ 
. j COMPANY, INC. 


27 PARK PLACE Mew YORK 7. My 


ELECTRIC-MOTOR 


PARTS 


for Brown & Brockmeyer « Century * Delco « Jack 
& Heintz * Leland * Marathon « Redmond 
Sunlight * Wagner « Westinghouse — motors 


“Service Doesn't Falter When It Comes From Harry Alter” 


te eS ee a ee 


Th IVT ALTER CO. 1728 S. Michigan Ave. 134 Lafayette St. 
e Chicago, Ilinois New York, WN. Y. 


Wholesale Only 
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Remember 
the Baker’s Dozen? 
It had 13 rolls. 

It was the original 
baker’s dozen and 
gave customers 
quite a break. 


4 / \ 
poy 


But the baker's dozen can't be com- 
pared to the extra value you get 
today from Sylvania Fluorescent 
Tubes 

Y’see these Sylvania Tubes are 
rated at 7500 hours. 

Just try 24 Sylvania tubes and 
get our Certificate of Assurance 
from any Sylvania Distributor. 
Then, if after a trial installation 
these tubes don’t out-perform any 
others, simply return them with 
the certificate and you'll get your 
money back. Wow! 

Of course there are a number of 
hard-to-pronounce chemical words 
that tell why we dare make an offer 
like this, but they sound too much 
like selling talk. So, all I say is try 
Sylvania tubes . . . I know they'll 
save you money! 


Yours for better light, 


sae’ 
—— 


© hk Qube 


General Sales Manager, Lighting Division 


Sylvania Electric Products Inc. 

Dept. L-276D, 1740 Broadway, N. Y. 19, N. Y. 
I'd like to know more about Sylvania Tubes’ better 
performance Please send me a 


copy of “How st from your Lighting 
fs your Lighting 
Dollars 


and bigger savings 
get the mo 


(FL-408) 
Name 

Company 

Address 


City Zone State 
PTT TTT 


business meeting, the 
Holden Co. showed a Lincoln Electric 
Co. film on are and a comedy 
film. Gordow Kunde presented a paper 
on “Shop House Keeping,” William 
Sagl “Silastic Insula 
tion,” ge Svendsen read a 


eed Squirrel Cage 


lowing the 
welding 
gave 


and 
“Multi Sy 


a paper on 
Geor 
paper on 


Puget Sound Chap 

trooks, United Elec- 
. Seattle, and J. Calvin 
Kirkland, Wash 
reasurer “Over 
\llowances in Government 
the subject of a talk by 
Harmier, Center Electric Engi- 
g Corp., Tacoma, Washington, 
at the April dinner meeting. The May 
= Meeting was held at Seattle-Tacoma 
urport gesture to the T 


DeVere, Mot 
gton 
he ul 
Contracts” wa 
Walt 


neering 


YT Shop, 


Secretary-1 


acoma mem 


New officers of the San Diego Chap 
are: President, John H. Lough; 
ce-President, Ted F. Cl 


lute ; 
Pontius. 


Secre 
v-Treasurer, R. I 
7 - ~ © 

» New York 
first 
Ovster 

New 
attendance 
Shop 


On Saturday, June 7, the 
NISA Metropolitan Chapter’s 
Foremen’s Meeting, held at the 
Bay Restaurant, Jersev City, 
| with 115 in 


persevy, overt 
to be a huge 


proved success 
the able 
,ojak 


partaking 


itations were under 
gement of Stanley 
Finally. after 


ng, lively and 


man 


of many it 
doings, 
Lock 


committee, the 


interesting 
ranged by Chairman George 
1 and his energetic 
emen’s Meeting got st irted at 7:00 
at the Ovster Bav 
Volker gathered 


nte resting 


Restaurant 
torether some 
and educational 
for the foremen’s 
due 
Toe 
iladel 


ufter 


Flectric 


r Hafener, 


$15 second 


prize 
Motor 
Rob 


nNpany 
Lockw 


$10 


Dav od Electric 
Co third prize to 
ndard FI ic Motor 
S10 "1 ize 

Willis 

nal $5 prizes 

testants 
rood friend Bill Kaupnert in 

1 i “Next Year 


and better 


The Main 
Vew York 
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WHERE 
To BUY 


Equipment, Materials, 
Supplies and Services for 
Electrical Construction— 

Maintenance—Repairs 











WODACK “DO-ALL” 


ELECTRIC HAMMER 


ool of many uses for electrical 
and plant maintenance work 
detachable from 
concrete %” to lia* di 
| to %” and wood to &*. Forged hammer 
ch Ape ing, channeling and cutting masonry 
ttachment for right angle drilling 
‘an for BULLETIN 510-EC 


Wodack Electric Tool Corp. 


4627 W. Huron St. Chicago 44, Ill. 











With FORMULA NO. 640, 
trates 1” plus in concrete, brick, stucco, plaster, ete. 
Seals out water, dirt. Holds 20’ bead Use Use outside and in. 


sure. $3 ree sample. 
MAYES PRODUCTS. co. PrOMAWA 3, NEBR. 





put 


BACK ISSUES 


to work 


Whatever you do with this 
magazine after you've clipped 
pertinent articles or advertise- 
ments, please don’t destroy it. 


Churches, Boy Scouts, civic 
and veterans organizations 
will welcome all the waste 
paper you have. They can get 
a good price for it. Increase 
their funds. 

And, you can make a direct 
contribution to American mo- 
bilization by saving paper of 
all types—whether in maga- 
zine form or not. Since the 
Korean War began, there’s 
been a great increase in the 
demand for products manu- 
factured from wastepaper. 

Save it for your favorite or- 
ganization. Chances are they 
have scheduled pick-ups. 
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SEARCHLIGHT SECTION 








GENERAL MANAGER 


GENERAL MANAGER of combination Electrical Repair and Mainte- 
nance Shop and Electrical Construction Department. Present sales 
1-million annually with 55 employees. Involves general manager 
capabilities or potential. Work includes rewinding and rebuilding of 
motors and controls, and design and construction of distribution 
switchboards. Electrical construction in power and lighting in industry 
only. Company 33 years old, excellent shops, inventories, and customer 
relationship. More than 80% of business with regular customers with- 
out competitive bids. Tompany’s financial position is excellent. Present 
general manager 64 years of oge, 32 years in business, only about 20% 
active in past year because of failure of health and will be available on 
limited basis for consultation. Compensation in line with ability with 
excellent possibilities for future growth. Location one of finest cities 


in mid South—population of 400,000. 


P-4671, Electrical Construction & Maintenance 
520 N. Michigan Ave., Chicago 11, III 





FOR SALE 


Electrical Contracting Company. 
only & yrs. in New Jersey nd t 
reached $968,034 in ‘51 
85° of volume der 
rent for 30 x 80° « t 
Excellent loading, oper 


ago, lll 








NEW PRODUCTS 
IDEAS - - PATENTS 


We are responsible manufacturers, inter- 
ested in making arrangements for adding 
to our line many new products for the 
distribution or utilization of electricity, 
either for building construction er power 
service. 
Write: 

BO-4145, Electrical Construction & Maint 
520 N. Michigan Ave., Chicago 11, Ill 


ELECTRICAL EQUIPMENT FOR SALE 


3—Westinghouse C.S.P. transformers, subtractive 
polarity, 60 cycle, 25 K.V.A., mone phase. 


rity, ° 
Style SO80R787, Cont. C Rise, Veitage 
(240/480. impedance 75°, 2.1% 


' 5 1%. 
a Hypersi! single phase transformer, 
Type Air 210 K ntinuous. 


ne. 
covered outside wire for pole line. 
Cater Hammer Safety Switches, 600 Voit ca- 


pacity. 
1—bersd Junction box 20° x 20°. 
3—Overioad circuit breakers for 480 Veits. 


Reply to: 
CLEMENS CONSTRUCTION COMPANY 


P.O. BOX 266 WEST NEW YORK, N. J. 








TYPES SANGAMO JA, 
WESTINGHOUSE CA 


and other late type meters for sale 


ATLANTIC 


Electric Meter Corp. 
214 E. 41 St. New York 17 





FOR SALE 


Used Electrical Equipment 
Consisting of: 


1—200 KW Motor Generator Set 
Motor: Crockler Wheeler 4100 V, 3 ph. 
60 c, 1200 R.P.M. 
Generator: Crockler Wheeler Output 
200 KW at 1200 R.P.M. 250 volts D.C. 
Starter: Wagner Electric Co. 235 H.P. 
4120 Volts, 3 ph, 60 c. 





3—712 H.P. Westinghouse Motors & Starters 
Constant Speed 835—1730 R.P.M. 208 
V, 60 c. 





3—General Electric Transformers 25—125 
cycle, 15000 volts 





4—20 EW Motor Generator Sets 
Motors: Westinghouse, General Electric, 
Allis Chalmers 30 H.P., 440 v, 3 ph, 
60 c, 1750 R.P.M. 
Generators: Westinghouse, Imperial, 
Allis Chalmers 20 KW, 1750 R.P.M., 
125 Volts 





1—10 KW Generator Set 
Motor: Westinghouse 220/440 V. 
3 ph, 60 c, 850 R.P.M. 


Generator: 10 KW, 850 R.P.M., 125 Volts 





2—SO H.P. General Electric Motors 500 
1500 R.P.M. 230 Volts D.C. with shaft 
extension at each end 





1—7\2—100 H.P. Westinghouse two motor 

drive 400-1200 R.P.M. 230 wolts D.C. 

bm controller. This is a printing press 
ive 





1—742—75 H.P. Westin use two motor 
drive 230 volts D.C. with controller. 
This is a printing press drive 





The Cuneo Press, Inc. of Indiana 
1125 East Vaile Avenue 
Kokomo, Indiana 








FOR SALE 
8 New 500 Watt No. 960 Century Downlites 
Complete with Lamps, and Cutoff Rings 
Cc. G. HOLLAND 
57 GLADSTONE ST PROVIDENCE (5), R. 1 


IN STOCK FOR IMMEDIATE DELIVERY 


Every type & size of electric wire & cable. Under- 
ground cables for direct burial without pipes. Over- 
head wire, welding cable, asbestos cable, multi- 
conductor cords, elevator cable, high voltage cable, 
bare, triple braid weatherproof 


Eastern Electric Sales Co. 
5425 Pennsgrove St., Phila., Pa. GR 4-5900 














ELECTRICAL CONTRACTORS 
ESTIMATING HANDBOOK 
“A Unique Tool of the Trade” 
WRITE FOR DESCRIPTIVE FOLDER TO 


THE ESTIMATOR PUBLISHING CO. 
4102 Wilson Rood Kenosha, Wis. 


BUSS DUCT 
1600 Amp. 600 Volt (or less) 
(3 Phase System) 

Never Used—Immediate Delivery 


The WARNER ELEVATOR MFG. Co. 
2613 Spring Grove Ave., Cincinnati 14, Ohio 











ELECTRICAL REPAIRMEN! 
WESTERN’S new practical book of over 1200 cir- 
cuits, charts and tables covering all types of A. C 
and D. C. Meters and Control Equipment will help 
solve your motor problems. Covers cennect 
winding, testing and servicing in a simple, non- 


Guaranteed satisfactory or re- 
funded. Ask for book No. 14. Descriptive literature 
upen request 

E. A. WESTERN CO., Bex 1902. Phoenix, Arizona 


NEW BUILDING WIRE & CABLE 
SPECIALIZING in all types of weatherproof 
cable 
Large stock of ‘‘shorts’’ in lead-covered and 
hard-to-get sizes 
We also purchase your surplus stocks of wire 
and cable 

ACE SALVAGE COMPANY 
180 Morgan Ave GI. 6-0904 Brooklyn 37, N. Y. 


1 Motor Generator Set DC 
100KW GE 125-250 V. type CD-1200RPM, 
1SOHP GE type KT motor 1200RPM- 
3/60/2200 ted on base 
with controls. Used, in excellent condi- 
tion. Price $4995.00 Altoona, Pa. 

1 Diesel Generator set 
3742KW Century 3/60/220-110V. taps. 
IHC Diesel, gas start. complete self con- 
tained unit. Used. in A#1 condition. 

Price $2250.00 Altoona, Pa. 


Keystone Armature Works 
1814-16 Union Avenue 
Altoona, Pa. 























BUYERS OF SURPLUS COPPER 
INSULATED WIRES AND CABLES 


No lengths too long or too short 
Telephone: Eastgate 7-4778 
PIERCE CABLE CO. 

2664 Clybeurn Ave. Chicago 14, Iilinois 











WORLD'S LARGEST INVENTORY 


8 


MOTORS—GENERATORS—TRANSFORMERS 
New ond Guoronteed Rebuilt 
1H. P. to 2500 H.P. 


ELECTRIC EQUIPMENT CO 
P.O. BOX 51, ROCHESTER 1, N.Y. 
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FOR SALE 


i—Westinghouse A.C. motor, 400 HP. 3 phase, 
60 cycle, 2300 volt, full load speed 1782, frame 
type . splashproof, serial *1S13P748 
Also starting equipment. Purchased new in 1940 
NEKOOSA-EDWARDS PAPER CO. 
Port Edwards, Wisconsin 














ELECTRICAL CABLE 


for every industrial and pewer application 


jens 
and ef high voltage, lead 
covered cables net ordinarily stecked by your 
reguiar suppliers. 
Cut to length. Reasonably priced. 
UNIVERSAL Wire and Cable Co. 
2664 N. Clybourn Ave Chieago 14, tll 
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Chester Cable Corp. . 209 M & W Electric Pig. Co., Inc. 246 
Circle F Mfg. Co. 201 Magnatran, Inc. .. 273 
Clark Controller Co. 239 Marcus Transformer Co. 293 
Clifton Conduit Co., Inc. 284 Martindale Elec. Co., The 290 
Code Electric Products Corp. 200 McCabe Powers Auto Body Co. 254 
Columbia Cable & Electric Corp. 19 McGill Mfg. Co. 302 
Complete-Reading Elec. Co., Inc., 264 McGraw-Hill Book Co.. 270 
Cope, Inc., T. J. 188, 189 Mechanical Products Inc. 26, 27 
Copperweld Steel Co 8 Metalcraft Products Co., Inc. 240 
Corning Glass Works 55 Midwest Electric Mfg. Co. 64 
Crescent Ins. Wire & Cable Co. 25 Minerallac Electric Co. 266 
Crouse-Hinds Co 198, 199 Mitchell Mfg. Co 281 
Curtis Lighting, Inc. 17. Moloney Electric Co... .33, 34, 35, 36 
Cutler-Hammer, Inc. 229. Monarch Fuse Co., Ltd. 288 

Day-Brite Lighting, Inc 192, 193 Monowatt, A Department of Gen- 
Dodge Corp., F. W 298 eral Electric Co. 237 
Dongan Elec. Mfg. Co. 286 Morrison Steel Prod. Inc. 265 
Dow Corning Corp. 20 Multi Electric Mfg. Co., Inc 263 
Eastern Tube & Tool Co., Inc 248 Murray Mfg. Corp.. 1 
Efficiency Electric & Mfg. Co 264 National Electric Products Corp. 205 
Electric Products Co., The 273 206, 207, 208 
Electrical Fittings Corp 218 Okonite Co., The 235, 268 
Electrical Wholesaling 307 Opad-Green Co. .. 271 
Electromode Corp 232 Orangeburg Mfg. Co., Inc 243 
Electro Compound 262 Oster Mfg. Co., The 275 
Fairbanks-Morse & Co 149 O. Z. Electrical Mfg. Co., Inc. 228 
Federal Electric Prod. Co 60, 61 Paine Co., The 259 

Feedrail Corp. 186, 187 Paranite Wire & Cable Division, 
Flexa Steel Products Inc 266 Essex Wire Corp. 21 
Fullman Mfg. Co. 236 Pass & Seymour, Inc. 155 
G & W Electric Specialty Co. 63 Penn-Union Electric Corp. 58 

Garden City Plating & Mfg. Co... 231 Phelps Dodge Copper Products 
Gedney Electric Co 51 Corp. See pays 220, 221 

General Cable Corp. 48, 49 Philadelphia Electrical & Mfg. 
General Electric Co Co. ; Sevue ae 
Apparatus Dept. Second Cover Pittsburgh Standard Conduit Co. 6 
152, 153, 184, 185 Porcelain Products, Inc. 244 
General Electric Co Potter & Rayfield, Inc. 272 
Construction Materials Dept. Pyle-National Co., The 282 
Fourth Cover, 182, 183, 296 Quadrangle Mfg. Co. 252 
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Quijada Tool Co. 272 
Rakit Corp. .. 275 
Rawlplug Co., Inc., The 267 
R. C. S. Tool Sales Corp. 273 
Reliance Automatic Lighting Co.. 274 
Remington Arms Co., Inc... 41 
Republic Steel Corp 30, 31 
Revere Electric Mfg. Co 269 
Ridge Tool Co., The..... 256 
RLM Standards Institute Inc 245 
Rockbestos Products Corp 46 
Rodale Mfg. Co., Inc.. 277 
Roebling’s Sons Co., John A 23 
Rohm & Haas Co.... 47 
Royal Electrical Co., Inc. 314 
Russell & Stoll Co., Inc. 4 
Sangamo Electric Co. 147 
Sherman Mfg. Co., H. B. 274 
Signal Engineering & Mfg. Co 269 
Silvray Lighting, Inc 285 
Simplet Electric Co. 277 
Simplex Wire & Cable Co 53 
Slater Electric & Mfg. Co., Inc 303 
Smithcraft Lighting Div 247 
Sola Electric Co. 257 
Sorgel Electric Co. 50 
Spang-Chalfant (Div. of The Na- 

tional Supply Co.) 159 
Sperti Faraday Inc 225 
Square D Compay Third Cover 
Standard Transformer Co., The... 276 
Steber Mfg. Co ; 305 
Steel & Tubes Division 30, 31 
Steel City Electric Co.. 233 
Sterling Electric Motors, Inc 161 
Sticht Co., Inc., Herman H 317 
Sylvania Elec. Products, Inc 279 

304, 316, 318 
Syntron Co. 276 
Tal Bender, Inc 277 
Thiel Tool Eng. Co., Inc 272 
Thomas & Betts Co., The 253 
Thread Ezy Mfg. Co.. 310 
Tilden Tool Mfg. Co 268 
Titchener & Co., E. H 294 
Toledo Pipe Threading Mach. Co., 

The 315 
Tomic Sales & Engineering Co.. 32 
Triangle Conduit & Cable Co., Inc. 224 
Trumbull Dept., General Electric 

Co. 5, 165, 166, 167, 168, 169 

170, 171, 172 
Truscon Steel Div., Republic Steel 

Corp. 310 
Unistrut Products Co 287 
Uptegraff Mfg. Co., R. E 62 
Van Cleef Bros., Inc 255 
Wagner Electric Corp... 222, 295 
Wagner Malleable Products Co.. 258 
Wakefield Brass Co., The 309 
Weller Electric Corp 250 
Westinghouse Electric Corp., 

Better Homes Bureau. 143 
Westinghouse Electric Corp.., 

Lighting Division 179 
Westinghouse Electric Corp., 

Pittsburgh 174, 175, 176, 177 

178, 180 
Westinghouse Electric Supply Co. 181 
Weston Electrical Instrument 

Corp. 24 
Wheeler Reflector Co 52 
Where To Buy 318 
Wiley, Inc., R. & W 300 
Wodack Electric Tool Corp 318 
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In addition to normal inspection, G-E engineers give G-E ‘White’ rigid conduit 
an important extra that goes with attention to minute detail. To make sure G-E 
“White” gives full value in weight, protection, and workability, conduit engineers 
at G.E. plot the results of 30 tests performed daily on outside zinc finish and 30 
more on the inside finish 


for its engineering degree 


Thousands of pins on an engineer's chart record the 
tests that help to make G-E conduit better than aver- 
age—conduit that’s engineered for performance. 


At General Electric, engineers plot the results of 60 
tests made each day on G-E “White’s” zinc finish— 
tests that include every factor that may affect the 
uniformity of conduit. They check the temperature 
and humidity in the plant, the temperature of raw pipe 

Data from these teits ore compiled by the General Electric and molten zinc, and the temperature of the water in 
Conduit Department and computed to establish the relation the quench tank. They keep close watch on the chemi- 
of one test to another. Quality-control mathematicians take . . ‘ ‘ 
charge of this important function in conduit engineering cal purity of the zinc, record the concentration of iron 
sulphide and sulphuric acid in the pickle solution. 


These tests, and many others like them, give G-E 
“White” the extra that means uniformity day in and 
day out. Begin now to standardize on G-E “White,” 
and see what a difference it makes. Section C5-718, 
Construction Materials Division, General Electric 
Company, Bridgeport 2, Connecticut. 


You CAR Va jour confulence 2 
During the actual hot-dip operation, quality-control engineers 


record the 60 test results each day. By careful inspection, 
they help maintain the uniformly high standards of G-E 


“White” rigid conduit. 





